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ACCURATE ESTIMATING FOR PROPOSALS. 

Inspection of the bids submitted by electrical con- 
tractors in a great many cases discloses a surprising 
variety in the amounts bid for exactly the same work. 
It is not easy to believe that such wide variations exist 
in the actual carrying out of the work by different 
firms if it is done according to the specifications. It 
may be that the diversity in the amounts bid is greater 
in cases where specifications are not definite, but even 
in cases where the specifications leave no doubt as to 
the work to be done very wide ranges in the amounts 
of bids are frequently to be noted. 

In some cases the contract for electrical construc- 
tion work is not given to the lowest bidder, but to one 
who can be expected to do the best at a reasonable 
price. In a majority of cases, however, the work does 
go to the lowest bidder if he is regarded as a responsi- 
ble party who can be depended upon to carry the 
execution ,of the work to a finish. The result is that 
contracts frequently go to electrical contractors who 
carry out the work at a loss, and frequent failures of 
men engaged in this business are the well known re- 
sult. It is of interest to inquire why such big differ- 
ences should exist between different bidders for doing 
identical construction work. 

In any case where there is a variety of bids it is 
probable that while some are below the actual cost of 
doing the work others are much higher than actual 
cost and represent an extortionate profit. In either 
case the condition may not be a deliberate one upon the 
part of the bidder, but may represent his ignorance 
as to what will be the cost to him of carrying out the 
specified work. In other words, his bid is nothing 
more than a fairly good guess. In other cases esti- 
mates have been’ made of the cost but the estimating 
has been done so poorly that the result is not even a 
close approximation of what the cost will turn out 
to be. Poor estimating is therefore a frequent 
occurrence. 

The necessity for accurate estimating of jobs of 
electrical construction cannot be too strongly empha- 
sized. Two things are necessary for an accurate esti- 
mate. One is that all of the work to be done should 
be included and none of it overlooked. The other is 
a knowledge of the unit costs for different kinds of 
work, To insure that a complete list of the material 
required should be drawn up, it is of great value to 
have blank forms on which all possible requirements 
are listed, and the filling out of one of these blanks 
will safeguard against overlooking any important items. 
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Such blanks can be drawn up in different forms for 
different classes of wotk. To estimate labor costs ac- 
curately it is necessary to have an accumulation of 
data from previous installations. This points to the 
importance of keeping records of time and costs on all 
work done and of summarizing these in such form that 
they are available for reference and for application to 
future jobs. The successful man in this, as in most 
other lines of business, is the man who knows his unit 
costs. 

Next to accurate estimating of the cost of material 
and labor comes the inclusion of a proper allowance for 
overhead expenses. A few years ago this was a much 
neglected item of cost but so much emphasis has been 
laid upon it by the associations of contractors and 
others that it would seem doubtful that any contractor 
could fail to make some allowance for it. However, in 
many cases ignorance of the actual value of the over- 
head expense prevents the making of an accurate allow- 
ance and here again accuracy depends upon the exist- 
ence of proper records in the bookkeeping department. 
It should be recognized that overhead expenses vary 
from time to time with conditions of work, with the 
volume of business transacted, etc., and that percent- 
ages that apply at one time to one firm do not neces- 
sarily fit another time or another firm. Accurate cost 
keeping is necessary for the contractor to know just 
where he stands in this respect. 

It must be admitted, however, that all low bids are 
not due to ignorance as to costs, but that they some- 
times result from a deliberate purpose to cut under the 
bid of other contractors for the sake of securing the 
contract, even though this may be done at a loss. This 
is not only as a rule poor business, but it often repre- 
sents a low standard of ethics as well. The loss on a 
certain job may in some cases be regarded as an adver- 
tising expense, but it is very questionable as to whether 
this is the most desirable form of advertising. A repu- 
tation for cheap work is not nearly so valuable as a 
reputation for first-class work. In other cases it may 
be expected that by skimping in material or in work it 
will be possible to get by at the figure quoted by not 
strictly adhering to the specifications. This of course 
is a form of dishonesty and should not be considered by 
any reputable contractor. Another motive which ap- 
plies in certain cases is that although no money may 
be made upon the main contract, there will be extra 
work not covered by the specifications for which a high 
enough price may be charged to let the contractor come 
out not only without a loss but perhaps with a substan- 
tial profit upon the entire job. This is not only poor 
business but it is also very risky. It frequently occurs 
that high estimates on the extras result in this part of 
the work going to a different contractor and the orig- 
inal bidder is thus left in the lurch. Each job of work 
and each part of a job should be taken only on the basis 
of a price which will pay for its own cost and leave a 
little margin for the contractor. The hope of getting 
additional work on the basis of a job done at a loss 
often proves a will-o’-the-wisp. 
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PUBLIC-POLICY ADVERTISING. 

There hardly seems a need to emphasize the jm. 
portance and value of public-policy advertising to 
central-station companies as it is quite generally rec. 
ognized that the good will of the public is the mog 
valuable asset of a utility. However, experience has 
demonstrated that without educational stimulus the 
public is prone to accept the activities of the central 
station towards rendering good service as a matter 
of course and without any special appreciation. 

Public-policy advertising does not necessarily 
mean the use of big space in the newspapers or , 
continual harping on the excellence of the company 
or its methods. In fact, this style of advertising fre. 
quently leads to the belief that the company is seek. 
ing to defend itself from some attack or agitation 
which it has reason to fear. The education of the 
public is really the goal to be reached. Central-sta- 
tion companies are in business to make money, 
There should be no juggling of words to give the 
impression that the sole reason for the existence of 
the utility is to build up the community or serve the 
people. It necessarily follows that the central sta- 
tion can only be successful and earn a profit by sery- 
ing the public adequately and this is the fact that 
should be emphasized, not only in newspaper adver- 
tising but by actually giving good service. Frank- 
ness and honesty are the two prime requisites ina 
public-policy campaign. The average citizen cannot 
be educated to an intelligent understanding of the 
technicalities of the electricity supply business. 
Moreover, he is not interested. But he must be 
brought to a realization that the utility is doing a 
legitimate business in a legitimate manner. 

Central stations in small towns have felt that they 
could not afford public-policy advertising, and yet 
municipal ownership and municipal competition 
make the greatest strides among the smaller com- 
munities. The utility is not always at fault, but in 
many instances such action could be averted if the 
public were educated to a proper appreciation of the 
company serving the community. It is not neces- 
sary to segregate public-policy advertising in news- 
papers and thus double the expenditure in this di- 
rection. Every advertisement, whether devoted to 
house-wiring, power or appliances can be made to 
carry a message to the public which will do its share 
in molding favorable sentiment. 

Unfortunately many companies do not give pub- 
lic-policy advertising a thought until confronted 
with an organized movement for confiscatory rates 
or municipal ownership. With the company placed 
in the position of defending its very existence, it is 
extremely difficult to convince the public and in sev- 
eral notable instances lavish expenditures in this 
direction have proved of no avail. Public-policy ad- 
vertising should be considered much in the same 
manner as fire or liability insurance and action 
should be taken before circumstances arise which 
force an issue. 
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THE SALE OF ENERGY TO MUNICI- 
PALITIES. 

The subject of the sale of energy to municipally 
owned distributing systems by central stations, while 
a comparatively new one, is nevertheless assuming 
important proportions and must be given serious con- 
sideration. It is well known that the tendency in 
central-station development is towards centralized 
generating plants with transmission lines radiating 
in all directions, forming a network of correlated 
lines. In Connecticut, Illinois, Montana, and sec- 
tions of the South, there have already been effected 
important mergers and rehabilitations looking to this 
end. As these transmission companies gradually ex- 
tend their lines they are confronted with the diffi- 
culty of being unable to sell their product in towns 


where municipal lighting plants and municipally 
owned water-works systems are in operation, on ac- 
count of the fact that the cities owning these plants 
are usually unwilling to grant the power companies 


a general franchise to enter the town for fear that 
they would prove a serious competitor. The only 
alternative is to sell energy to these municipally 
owned distributing systems, and where such activity 
has been undertaken the success has been extremely 
gratifying. In Georgia, for instance, of 35 munic- 
ipally owned plants within easy access to transmis- 
sion lines 26 are operated with energy purchased 
from hydroelectric companies. It is reported that 
in every instance the purchase of electricity has 
proven a good investment to the town, and in almost 
every case the citizens are more than well pleased 
with the service that they are obtaining. 

On other pages of this issue there appears an article 
on this subject by Mr. W. R. Collier, which contains 
a considerable amount of important data which are 
well worth the attention of central stations con- 
fronted with the necessity of interesting municipali- 
ties in the purchase of power. Fortified with this 
information, Mr. Collier found it comparatively easy 
to convince city councils that by the non-use of their 
steam plant throughout the greater portion of the 
day they will actually be losing a great deal of money 
and that this loss would be considerably lessened if 
energy were purchased from a central-station, as the 
latter sells its energy as a finished product at the 
switchboard. The situation is exactly parallel to that 
of interesting managements of industrial plants in 
purchasing power, and should be undertaken with 
the same conviction of success that has been largely 
responsible for the enormous power loads now en- 
joyed by central stations throughout the country. 

From the point of view of revenue and average 
rate this type of business is extremely profitable. 
The commercial cost in serving municipalities is ex- 
tremely small, as an entire community is represented 
by one meter, one bank of transformers and one ac- 
count. As a general rule the bills are paid promptly, 
there are few complaints and the cost of holding the 
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business after it is once signed is nil. It also follows 
that where energy is furnished to municipalities the 
supply company is often able to obtain a satisfactory 
unlimited-term franchise which, while prohibiting 
competition with the municipal plant, often permits 
of securing large power business, say in amounts of 
50 horsepower and over. 








INTENSIVE CULTIVATION OF CENTRAL- 
STATION BUSINESS. 

The Boston Edison Company is completing an ex- 
haustive canvass in its territory which was under- 
taken to determine first, the exact conditions in every 
building in the territory supplied by the Boston 
Edison Company, and secondly, to increase the uses 
of electricity of every existing customer, and, finally, 
to secure the greatest number of prospects for addi- 
tional uses ot the service, as well as prospective new 
customers. Sufficient progress has been made to fur- 
nish conclusive evidence that the expense of this 
undertaking is justified by the data that have been 
obtained. The new-business department now has 
available a vast amount of pertinent information that 
will permit of more intensive cultivation of business 
among existing customers which, as is well known, 
is in many cases more profitable than entirely new 
business which makes necessary line extensions and 
transformer and meter installations. 

A canvass such as that mentioned involves rather 
heavy expenditures and principally for this reason 
may seem to apply only to the larger companies. 
However, if the actual collection of such data were 
combined with an inspection of a customer’s in- 
stallation, a notation of damaged or worn out equip- 
ment, or perhaps the repairing of such damaged 
equipment at the time of the representative’s visit, 
a service would be rendered that would mean much 
toward holding the good will of the customer and 
insuring the greatest possible utilization of his 
installation. 

In the desire to acquire business central stations 
too often have ignored existing customers, and thus 
have not only passed by opportunities for increasing 
the revenue with a minimum expenditure of capital, 
but, what is of greater importance, have developed 
the impression that when once a contract is signed 
the company forthwith loses interest in the cus- 
tomer. 

Many progressive managers have so fully appre- 
ciated the necessity of periodic visits for inspection 
of customers’ installations that a separate depart- 
ment has been established to carry on this work. If 
such visits would combine a tabulation of the oppor- 
tunities for extending the installation, adding equip- 
ment, or in other ways increasing the customer’s 
use of energy, such as accomplished in the Boston 
canvass, the sales departments would be provided 
with excellent lists upon which to concentrate their 
energies and the good will of the customers would 
be greatly enhanced. 
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Formation of N. E. L. A. Technical 
Section. 

A meeting of the Executive Commit- 
tee of the proposed new Technical and 
Hydroelectric Section of the National 
Electric Light Association was held at 
Engineers’ Club, New York City, 
November 3. The Committee had 
been requested by President E. W. 
Lloyd, in accordance with the recent 
the national Execu- 
organize the 


the 
on 


authorization by 
tive Committee, to sec- 
tion. 

The following officers were elected: 
chairman, Holton H. Scott; vice-chair- 
men, P. M. Downing, J. T. Hutchings, 
R. J. McClelland, Charles Ruffner; 
secretary, S. A. Sewall. 
will 
the 
the regular election of officers by the 
itself at the next annual con- 


the 
until 


constitute 
Section 


These officers 


governing body of 
Section 
vention. 

\ll of the technical members of the 
association automatically become mem- 
bers of the new section and new mem- 
the section 
choice. The technical 
the Association is by 
far the largest group and the new sec- 
will consist of thousand 
members. It will take under its juris- 
diction nearly all of the technical com- 
mittees, such as Overhead Line, Prime 
Movers, Apparatus, Meters, 
Underground Construction, Grounding 
Electrical 

It was proposed by Mr. Torchio that 
a new constituted to 
study and report on the newer indus- 
from 


bers will be added to on 


their personal 
membership of 


tion several 


Electrical 


Secondaries, Measurements. 


committee be 


trial applications of electricity 
the technical side, so as to be of use 
in furnishing data and information to 
member companies and the Commer- 
cial Section. This proposition 
very favorably considered. 

Steps taken to formulate a 
constitution for the section and a vari- 
business dis- 


was 
were 


ety of interesting was 
cussed. 
—__ 
Constructive Activities of Kansas 
City Electric Club. 
The Jovian Electric Club, of 
City, at annual meeting 

banquet on the evening of November 2, 
elected the following officers: Presi- 
dent, H. F. Lang, Missouri & Kansas 
Telephone Company; vice-president, 
J. D. Todd, Western Electric Com- 
pany; second vice-president, A. P. 
Denton, Denton Engineering & Con- 
struction Company; third vice-presi- 
dent, A. N. Richardson, general super- 
intendent Kansas City Electric Light 
Comany; fourth vice-president, W. S. 
Blue, Westinghouse Electric & Manu- 
facturing Company; secretary and 
treasurer, C. W. McDaniel, Missouri 
& Kansas Telephone Company. Board 
of Control (four members elected), F. 


Kan- 


sas its and 
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M. Bernardin, P. Lloyd Lewis, R. D. 
Obermeyer and F. B. Uhrig. Follow- 
ing the entertainment features of the 
meeting, several members were called 
upcn to outline ‘the possibilities of 
work for the club. Edward E. Ingels 
suggested a study of all public move- 
ments, particularly legislative, that 
would affect the electrical industry, and 
the closest sympathy and co-operation 
between all the various phases of the 
industry. He made the suggestion 
that a ways and means committee be 
appointed to outline a plan of work 
for the club. E. G. Jacques, as repre- 
sentative of manufacturing interests, 
urged that the entire industry, in all 
its phases, get busy at once in plan- 
ning work that will take the place of 
the war outlets when the war is over. 
He urged individual enthusiasm con- 
cerning the club activities. 

E. S. Cowie spoke as representing 
the contractors, saying that the con- 
tractors were at point of contact with 
more different interests than any other 
branch, and they provided the contact 
with the purchasing public. Mr. Cowie 
said that because of this situation the 
contractor got enough business and also 
he an important the 
trade, and should have a larger share 
in the work of the Jovian Electric Club. 
He urged the officers to give the con- 
tractors work in the club, and to in- 
sist on the attendance and membership 
of that branch. 

A. N. Richardson spoke as a repre- 
sentative of the central station, men- 
tioning the increase in customers from 
under 10,000 five years ago to more 
than 40,000 in November, 1915. He 
said that he the club and the 
electric company were eager to do all 
possible in the further development of 
electrical usage. A resolution was 
adopted providing that a committee be 
a pro- 


was factor in 


knew 


outline 
club. 


appointed to carefully 
gram of work for the 
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Election Results Affect Utilties at 
Toledo, Cincinnati and Detroit. 
Despite the frank, outspoken, adver- 

tising campaign which was personally 

conducted by Henry L. Doherty in the 
interest of a new railway franchise for 
the Toledo (Ohio) Railways & Light 

Company, the voters of that city on 

November 2, defeated the project by 

referendum vote. 

At Cincinnati, the 8.5-cent_ electric- 
rate ordinance was carried by a sub- 
stantial plurality. By the terms of this 
law the rates of the Union Gas & Elec- 
tric Company are to be established by 
the Ohio Commission and the attack 
of an organized body of citizens on 
the ordinance, based on a demand for 
a six-cent rate, is ended. 

At Detroit, the voters defeated the 
proposition to purchase the car lines. 
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Lighting of Office Buildings. 

On the evening of Thursday, No. 
vember 4, the Chicago Section of the 
Illuminating Engineering Society held 
its first meeting of the current season 
in the Edison Building. Chairman E. 
W. Lloyd presided and there were 
about 200 persons present. The paper 
of the evening was by W. A. Durgin 
and J. B. Jackson, entitled “Sem. 
Direct Office Lighting in the Edison 
Building of Chicago.” Mr. Durgin pre- 
sented the paper, which was illustrated 
by lantern slides, and described the 
units used in lighting the offices of the 
Commonwealth Edison Company, as 
well as the work of investigation and 
test which led to the adoption of the 
units chosen. This is the same paper 
which was presented at the annual con- 
vention of the society in September, 

The paper was discussed by Albert 
Scheible, James R. Cravath, C. A, 
Luther and J. B. Jackson. The dis- 
cussion brought out that the Commit- 
tee Glare has set a limit to the 
relative brightness between lighting 
unit and background at 100 to 1 to 
avoid glare. The values in these offices 
are in the ratio of three to one. Clean- 
ing of the bowls is necessary only on 
the inside. Lack of cleaning results in 
a decrease from the original illumina- 
tion to 75 per cent of its value in three 


on 


weeks. 
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New England Vehicle Association 
Elects Officers. 

At the recent annual meeting of the 
New England Section, Electric Ve- 
hicle Association of America the fol- 
lowing officers were elected for the en- 
suing year: 

Chairman, J. T. Day. 

Vice-chairman, Albert Weatherby 

Treasurer, L. L. Edgar. 

Secretary, C. H. Miles. 

Executive Committee, E. S. Mans- 
field, W. A. Blachford, R. B. Daggett, 
George H. Hudson, F. M. Kimball, F. 
J. Stone, C. A. White and Frank H. 
Smith. 


a 
> 





National Fuel Conservation in 
England. 


A committee consisting of represet- 


tative chemists, engineers, and _ tech- 
nologists from all the principal indus 
trial areas in England has ‘been ap 
pointed to consider and report upon 
the question of fuel economy, especially 
its national bearing. Both the utiliza 
tion of coal and smoke prevention wil 
come within the compass of the inquiry 
which is being made as the outcome of 
a discussion which took place at this 
year’s meeting of the British Associ? 
tion. William Bone, of the Imperial 
College of Science and Technology, 
London, is chairman of the committee 
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Industrial Power Series—Article No. 144. 





ELECTRICITY IN HARVESTING MACHINE WORKS. 











This article relates to the No. 2 
works of the International Harvester 
Compan) Auburn, N. Y. The No.’s 
1 and irks have already been de- 
revious issues of the ELEc- 
Vv AND WESTERN ELECTRICIAN. 
works are devoted to the 
of tillage implements in- 
rows and cultivators. The 
made in several styles, the 


scribed 
TRICAL R 
The N« 
manufac 
cluding 
harrows 
disk harrow 
nical 
the axes 
disks are 
a single mechanism, all of 


consisting of a series of 
mounted on a 
parallel to the 
supported and 


slightly disks 
shaft wv 
earth. ( 
actuated 
which are mounted on a two-wheeled 
truck designed to be drawn by horses. 
The disk shaft is divided at the center 
e two sets of disks may be 
it an angle with each other by 
hand levers. The harrow is 
er the ploughed field and re- 


so that 
thrown 
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This article deals with the elec- 
trical installation in the plant of 
the International Harvester 
Works devoted to the manufac- 
ture of tillage implements. It is 
in a way supplementary to the 
article describing a similar plant 
of this company which appeared 
in the issue of October 23, 1915. 
The installation comprises 1079 
horsepower in motors and all en- 
ergy is purchased from the Em- 
pire Gas & Electric Company. 











duces the chunks of earth left by plow- 
ing. There are forgings, castings and 
numerous machined parts entering into 
the construction of the harrow. There 
are also toothed harrows of several 
styles which are intended to be drawn 


over the soil to reduce it to a still finer 
state. 

Cultivators have the general appear- 
ance of a plow but are provided with a 
series of teeth and shovel-like blades. 
These implements are used for loosen- 
ing the soil around vegetation and 
some types automatically throw up the 
earth around the stalks forming hills. 

The No. 2 works consist of a mal- 
leable-iron foundry, shear and punch 
shop, harrow shop, paint mills, ware- 
houses, etc. There are 44 induction 
motors in operation aggregating 1079.5 
horsepower, and a number of direct- 
current The majority of the 
motors are three-phase ma- 
operating at 2300 volts, al- 
though there are a number of 220-volt 
direct-current motors for the opera- 
tion of cranes and elevators. The mal- 
foundry is the principal 


motors. 
25-cycle, 


chines 


leable-iron 


2 


Battery of Casting Tumblers and Exhaust Fan, Motor Driven. 
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feature of interest and is one of the 
largest and finest equipped foundries, 
if not the largest in the United States. 
The processes carried on here would, 
applicable to any in- 
dustry using malleable-iron castings. 
In connection with the foundry there 
is such machinery as tumblers, grind- 
dust 


of course, be 


ers, drop hammers, collectors, 
fans, etc. 

In the article describing the No. 1 
plant of the International Company 
the general advantages of electric pow- 
er in harvesting-machinery works were 
foundry 


discussed. In the malleable 


where there are many thousands of 
small castings made daily it is neces- 
sary to have some means at hand to 
quickly handle the work. Electric 
cranes and electric telphers materially 
aid and facilitate the various processes. 
There are three malleable-iron furnaces 
in this plant, each of 20 tons capacity. 
Two are located centrally in the foun- 
dry with the stack for the escaping 
gases in the center between the two 
furnaces. The third furnace is located 
at the extreme end of the building. The 
furnaces horizontal brick 
structures with a furnace at the end 
farthest from the stack where melting 
coal is burned. The furnaces are hand 
fired and use forced draft from motor- 


consist of 


driven fans. The balance of the struc- 
tures outside of the furnaces contain 
the iron to be melted. Over this sec- 


tion the top is composed of removable 
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Motor-Driven Punches and Shears. 


sections made up of fire brick and 
The tops are removed by the 
while the furnaces are being 


The molten metal collects at 


steel. 
cranes 
charged. 
the bottom of the furnace where pro- 
visions are made for drawing it off into 
ladles. Fires are lighted at 3:30 a. m. 
and a heat taken off at 10:30 a. m. when 
the furnace is again charged and a sec- 
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Group of Motor-Driven Machines in Wood Shop. 


ond heat taken off at 4:30 p.m. At the 
present time but two furnaces are used 
and these on alternate days, one being 
relined while the other is in use. 

To make the processes carried on in 
the malleable foundry clearer to the 
reader it may be well to outline the 
manufacture of malleable iron and give 
some of its characteristics. There are 
four great classes of work for whose 
requirements malleable cast iron, com- 
monly called malleable iron, is especial- 
ly adapted. These are agricultural im- 
plements, railway supplies, carriage and 
harness castings, and pipe fittings. Be- 
side these main classes there are innum- 
erable: other unclassified uses. 

Malleable castings seldom exceed 175 
pounds in weight, three feet in length 
and three-fourths of an inch in thick- 
ness and the large majority of heavy 
castings do not exceed ten pounds. Mal- 
leable cast iron when properly made 
has a tensile strength of from 42,000 to 
48,000 pounds per square inch with an 
elongation of five per cent in two inches. 
Much malleable iron for various rea- 
sons falls short of these figures and will 
fall as low as 35,000 pounds per square 
inch which is sufficient for pipe fittings, 
hardware specialties, etc. A_ tensile 
strength as high as 63,000 pounds per 
square inch has been reached but this 
high tensile strength is not desirable 
as the softness of the casting is sac- 
rificed, and its resistance to continued 
shock is lessened. For the repeated 
stresses of severe service the malleable 
casting ranks ahead of steel, and only 
where high tensile strength is essential 
must it be replaced by.that metal. 

The process of making malleable iron 
may be summarized as follows: The 
proper cast irons are melted in the fur- 
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Group of Motor-Driven Drop Hammers in Forge Shop. 


naces and when cast into molds must 
chill white or not more than a little 
mottled. After removing the sand from 
the hard castings they are packed in 

or other materials contain- 
yxide, and subjected to a red 
1m 1250 to 1350 degrees Fah- 
r over 14 hours. The cast- 
then cooled slowly, cleaned 
chipped or ground and 
straightened. When hard or just from 
the sand, the composition of the iron 
should be: silicon from 0.35 up to 1.00, 

¢ upon the thickness and the 

for which the casting is to be 
hosphorus not over 0.225, man- 
not over 0.20 and sulphur not 
The total carbon can be 
75 upward, 4.15 being about the 
highest that can be carried. The lower 
the carbon the stronger the casting is 
iently. Below 2.75 there is liable 
rouble in the anneal, the black- 
heart structure may not appear, and 
the castings remain weak. A casting 
one-inch thick would neéessitate silicon 
at 0.35, and the use of chills in the 
mould in addition, to get the iron white. 
For a casting about one-half inch thick, 
silicon about 0.60 is the proper limit, 
except where great strength is desired, 
when it can be dropped to 0.45. Above 
0.60 there is danger of getting heavy- 
mottled if not gray iron from the sand 
molds and this material when annealed 
the long time required for the white 
castings, would be ruined. 

Malieable furnaces have already been 
described, but it may be said that heat 
treatment of the metal during the metal 
Process has an important bearing upon 
the tensile strength, elongation, etc., 
and excessive temperatures promote 
the chances of burning. Iron is burnt 
mainly through the generation in the 


iron scal 
ing irol 
heat of 
renheit 
ings 


from scale, 


depen 
purpos 
used; | 
ganes« 
over 0.05. 


from 


subseq 
to be t 


melting furnace of higher temperatures 
than those prevailing during the initial 
casting at the blast furnaces and an 
excess of air in the flame which may 
cause the choicest iron to turn out 
poor material. 

Shrinkage of the hard castings is 
about one-fourth of an inch to the foot, 
or double that of gray iron. In anneal- 
ing, about ‘half of this is removed, 
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hence ,the net result is the same as in 
ordinary pattern practice. The effect 
of this great shrinkage is to cause 
shrinkage cracks or sponginess in the 
interior of the casting. As soon as the 
liquid metal sets against the surface of 
the mold and the source of supply is 
shut off, the contraction of the metal 
in the interior as it cools causes the 
particles to be torn apart and to form 
minute cavities or cracks. 

After the castings have been chipped 
and sorted they are packed in iron an- 
nealing pots, holding about 800 pounds 
of iron, together with packing com- 
posed of turnings, borings, etc. The 
turnings, etc. were formerly treated 
with a solution of salammoniac or mur- 
iatic acid to form a heavy coating of 
oxide, but such a treatment is now con- 
sidered unnecessary. The effect of an- 
nealing is to oxidize and rémove the 
carbon from the surface of the casting 
and to a greater or less degree below 
the surface, and to convert the remain- 
ing carbon from the combined form 
into the amorphous form, sometimes 
called a temper carbon. The heat in 
the annealing process must be main- 
tained from 5 to 7 days, depending upon 
the thickness of sections of the castings 
and the compactness with which the 
castings or annealing boxes are placed 
in the furnace. An annealing tempera- 
ture of from 1,550 to 1,600 degrees 
Fahrenheit is often used, but it is not 
essential, as the annealing can be ac- 
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886 
complished at 1,300 degrees, but the 
time required will be longer than that 
at higher temperatures. 


After annealing, the castings are 
cleaned by tumblers and carefully ex- 
amined for defects and if sprung or 


out of shape are hammered or forced 
Such 
quantities are 


into the proper shape. parts as 


are produced in great 
placed in a drop hammer and one or 
insure a correct 


two blows will form. 
They 
welded iron has been 
for that Malleable 
must never be straightened hot, espe- 
thick. In the case of thin 
castings there is some latitude, as the 
that it is 


steel than genuine malleable 


be drop forged or even 
the 


purpose. 


may 
when made 
castings 


cially when 


material is so decarbonized 
nearer a 
For general purposes it is 


cast iron. 








not desirable to have malleable iron 
very high in strength, but it 
should be high in transverse strength 


tensile 


with especially good deflection. 

The International malleable foundry 
is divided into several departments con- 
sisting of moulding room, hard room, 
room, room, pattern 
room and laboratory. The iron is 
poured into the molds from hand ladles. 
When cold the castings are removed 
with the aid of- an electric traveling 
crane. There is a five-ton crane in the 
foundry and a crane of the same capac- 
ity in the annealing room. In explana- 
tion it may be said that the cranes con- 
sist of a bridge with the bridge motor 
only. There is a telpher system run- 
ning from a single rail on both sides of 
the principle departments, the telphers, 
three in number, having a lifting ca- 
The telpher hoists 


annealing core 


pacity of five tons. 


are operated by 10-horsepower, 220-volt 
direct-current motors and the traveler 
or means of propulsion by six-horse- 
power motors of the same character- 
istics. 


The crane bridges are operated 


Motor-Driven Fan for Malleable-lron Furnac 
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by a similar type motor of 10 horse- 
power. By a combination of switches 
and turn tables the telphers are able 
to run out on the cranes and backward 
and forward between departments. 
There are four turn tables each oper- 
ated by a 3-horsepower 220-volt, direct- 
current motor; the track switches are 
operated by motors of the same size and 
characteristics. There system of 
underrunning contacts adjacent to the 
telpher rails, also on the crane bridges 
so that all motors are under the control 
of the telpher operator. 
Draft for the malleable 
furnished by two No. 13 Sirocco blow- 
ers, each direct-coupled to a 35 horse- 
power, 2,300-volt, induction motor of the 


is a 


furnaces is 


squirrel-cage type operating at a speed 


of 750 revolutions per minute. At one 











ments. For the removal of dust in the 
hard room there is a five-foot exhaust 
fan direct-coupled to a 35-horsepower 
2,300-volt squirrel-cage type motor oper. 
ating at 750 revolutions per minute. The 
dust is drawn through pipe connections 
from the tumblers and emery wheels to 
a large rectangular iron tank in which 
there are several cloth screens for col- 
lecting the dust. At stated intervals 
these screens are agitated by what is 
called a knocker, which is belt-driven 
by a one-horsepower, 220-volt induction 
motor. 

From the hard room the castings are 
transferred to the annealing room 
where there are six annealing ovens 
with a capacity of 40 tons each. The 
ovens are heated by coal furnaces at 
the rear and use natural draft. The 




















Motor-Driven Testing Machine 








in Laboratory. 











end of the foundry there is a group of 
machines consisting of two wet slag 


tumblers and a magnetic separator 
driven by a 10-horsepower motor with 
the same characteristics as the fan mo- 
tors. This group of machines is used 
for recovering the iron from refuse the 
same as in the No. 1 plant. 

From the moulding room the castings 
are taken to the hard room where they 
are tumbled to free them from sand 
and the burrs and rough edges 
ground off. In the hard room there are 
sixteen large tumblers, and six small 
tumblers group driven by a 35-horse- 
power 2,300-volt, squirrel-cage type in- 
duction motor operating at 750 revolu- 
tions per minute and equipped with a 

pulley. The grinding equip- 
consists of four emery wheel 
two wheels each, group 


are 


13-inch 
ment 
stands with 


driven by a 10-horsepower 220-volt mo- 
tor of the same characteristics operat- 
ing at 1,500 revolutions per minute and 
equipped with an 8-inch pulley. 
Considerable attention has been paid 
to dust removal in the various depart- 


front doors of the ovens are composed 
of fire brick and steel, weigh approxi- 
mately four tons each and are handled 
The castings are packed 
previously de- 


by the crane. 
in annealing 
scribed and loaded into the ovens with 
After an- 


pots as 


a steam-driven loading truck. 
nealing, the castings are again tumbled, 
straightened and chipped. 

For tumbling, straightening and 
grinding the annealed castings there 1s 
a group of machines composed of one 
broaching press, one small buildozer, 
one punch press, one two-wheel emery 
grinder, twelve 36-inch tumblers and 
two small tumblers. This group of ma- 
chines is driven by a 35-horsepower, 
2,300-volt, squirrel-cage, induction mo 
tor operating at 750 revolutions per 
minute and equipped with a 13-inch pul- 
ley. The broaching press is similar i 
construction to a punch but uses a tool 
similar to a round-headed mandrel and 
is used to correct irregularities in cored 
out holes in the castings. A second 
group of machines for further straight- 
ening castings is composed of four drod 
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International Harvester Company (Osborne Works). 
Total connected horsepower, 1,079.5. 


month, 143,952. 


phase, 2 
elevators a 
wise mentioned. 


5 cycles, 


Harvesting Machine Manufacture Data—Sheet No. 1. 

















Total number of motors installed, 44. 
Average kilowatt-hours per month per horsepower connected, 133.3. 


Motor INSTALLATION. 


The following is a list of the motors installed with their respective drives. 
2,300 volts and 220 volts, direct current. 


Manufacture tillage implements. 
Average kilowatt-hours per 


The supply source is three- 


The direct-current motors which are used for cranes, 
and telphers, are not enumerated herewith. Motors are of the squirrel-cage induction type unless other- 

















~~ H.P | Kind Voltage Speed ‘cn Application 
No. te |} ra g : d 
of Drive R.P.M. Sestes 

9 35 Direct 2300 750 aye Each driving a No. 13 Sirocco blower for furnaces. 

1 10 Group 2300 1500 8 Molding Room.—Two wet slag tumblers; one mag- 
netic separator. 

1 35 Group 2300 750 13 Sixteen large tumblers; six small tumblers. 

1 10 Group 220 1500 8 Four emery wheel stands, two wheels each. 

1 35 Direct 2300 750 Hard Room.—Exhaust fan for dust collecting. 

1 1 Belt 220 Hard Room.—Dust collector knocker for agitating 
screens in dust collector. 

1 35 Group 2300 750 13 Annealing Room.—One broaching press; one small 
bulldozer; one punch press; one two-wheel emery 
grinder; twelve 36-inch tumblers; two tumblers. 

1 20 | Group 2300 750 10 Four drop hammers; two punches. 

1 35 | Direct 2300 750 |Annealing Room.—Exhaust fan for dust collecting. 

1 1 | Belt 220 Annealing Room.—Dust collector knocker for agi- 
tating screens in dust collector. , 

1 5 | Direct 220 1500 ea Core Room.—Fan for ventilating core ovens. 

1 5 Belt 220 1500 8 Core Room.—Sand sifter. 

1 5 | Group 220 1500 8 Pattern Room.—One drill press; one small shaper; 

one emery wheel; one wood saw. 

1 1 Group 220 " Laboratory.—One small engine lathe; one paint 
grinder; one small drill press. 

1 2 Gears 220 1500 Laboratory.—Olson 100,000-pound testing machine. 

1 0.5 | Belt 220 ‘ins + Laboratory.—Ventilating fan for chemical cabinet. 

l 20 Group 2300 750 10 Two 12-foot punches; one 10-foot double punch; 
eight small punches. 

1 35 Group 2300 750 10 One six-foot punch; two 10-foot punches; one 12- 
foot punch; five small punches; two straightening 
machines; one scrap shears; one drill press; two 
small shears; two medium punches; one header. 

1 35 Group 2300 750 10 Five drop hammers; one welding machine; three 

' spoke setting machines; one testing machine; two 
annealing furnaces; one drill press; one upright 
bulldozer; three bulldozers; one punch; one small 
drop hammer. 

1 20 Group 2300 750 10 Three trip hammers; two eye benders; three punch 
presses; one drop hammer; one tire welder; one 
upsetting machine. 

1 | 50 | Direct 2300 750 sit Slip-ring motor driving Sirocco blower for furnaces. 

l 50 | Group 2300 750 13 Three punches; eight small drill presses; one riveter; 
| two emery wheels; one threading machine. 

1 75 Group 2300 750 Slip-ring motor driving eleven stands of two-wheel 
emery grinders. 

I 20 Direct 2300 750 Driving 48-inch exhaust fan for removing dust from 

emery grinders. 

I 50 Group 2300 750 16 Slip-rig motor driving two stickers; one wood rivet- 
ing machine; one boring machine; one drop ham- 
mer; one band saw; one spoke machine; one sand- 
paper machine; one saw. 

1 35 Group 2300 750 13 Two planers; one automatic feed rip saw. 

20 Group 2300 750 10 Six cross-cut saws. 

I 35 Group 2300 750 10 Two cross-cut saws. 

} 35 Direct 2300 750 hs Three combinations of two 48-inch fans for remov- 

ing shavings and sawdust. 

1 | 38 Group 2300 750 13 Miscellaneous small woodworking machines, 

. 4 15 Group 2300 750 13 One multiple-spindle boring machine; two single- 

spindle boring machines; one boring machine. 

1 | 35 Group 2300 750 Special | Pole machine. 

I | 20 Group 2300 750 10 Three wood shapers; one special rip saw. 

1 | 20 Group 2300 750 10 Two roll turners; two wood lathes; three cross-cu! 

saws; two drill presses; three wood lathes. 

1 15 Group 2300 750 10 One wood boring machine; one wood riveter; one 
tumbler barrel for small castings. 

1 15 Group 2300 750 10 Four large paint grinders; two small paint grinders. 

1 3 Gears 220 ya oe Pipe-threading machine. 

1 35 Group 2300 750 13 One wood planer; two drill presses; one rip saw; 
one cut-off saw; miscellaneous ‘small tools. 

L 23 Direct 2300 720 7 Thirty-five-kilowatt direct-current generator 250 
volts for cranes, telphers and elevators. 

1 23 Direct 2300 720 mn Thirty-five kilowatt generator for 22-flaming arcs. 

1 30 Belt 220 Slip-ring motor driving elevator in warehouse. 
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hammers and two punches. This group 
is driven by a 20-horsepower motor of 
the same characteristics as the former 
motor and is provided with a 10-inch 
pulley. It may be said that in some 
castings it is cheaper to punch certain 
holes than to core them out and the 
punch presses in this latter group of 
machines are used to a certain extent 
for this purpose. For collecting the 
dust from the various machines there 
is a duplicate equipment of that in- 
stalled in the hard room. 

Cores are placed in the molds to pro- 
duce irregular shapes and 
holes in castings that would be imprac- 
ticable to mold in the soft sand used in 
molding The com- 
posed of hard sand and an adhesive mix- 


recesses, 


work. cores are 
The cores are as 

In the 
foundry 


ture baked in ovens. 
a rule formed in wood molds. 
core room of the malleable 
there is a 5-horsepower 220-volt squir- 
rel-cage induction motor direct-coupled 
to a ventilating fan for removing the 
gases from the coke in the furnaces and 
such gases as may be given off from the 
cores in the process of baking. Before 
making up into cores the sand has to be 
sifted and this is accomplished by a ro- 
tary sand sifter, belt driven by a 5- 
horsepower, 220-volt induction motor 
operating at 1,500 revolutions per min- 
ute and equipped with an 8-inch pulley. 
Brass patterns are principally used and 
the pattern room has an equipment of 
one drill press; one small shaper; one 
emery wheel, and one wood saw driven 
by a five-horsepower motor with the 
same characteristics and the same size 
pulley as that driving the sand sifter. 
There is a fully equipped laboratory 
in connection with the malleable foun- 
dry for the testing of raw and finished 
products of all kinds, not only chem- 
ically but mechanically. The equipment 
includes one small engine lathe; one 
paint grinder, and one small drill press, 
group driven by a one-horsepower, 220- 
volt squirrel-cage induction motor. For 
testing the tensile strength of metals 
there is an Olson 100,000-pound testing 
machine geared to a two-horsepower, 
220-volt, squirrel-cage induction motor. 
is also a one-half horsepower 
direct-con- 


There 
220-volt induction motor 
nected to a small exhaust fan for ex- 
hausting the fumes from the chemical 
The electrical equipment of 
the malleable foundry is concluded with 
push-button control elevator 
operated by a 10-horsepower, 220-volt, 
direct-current motor. This elevator is 
used for carrying the patterns to the 
pattern storage on the upper floors of 


cabinet. 


an Otis 


the foundry building. 

The shear and punch shop next de- 
mands attention. Here the parts of the 
frames and the tires of the wheels for 
some of the machines are punched. The 
tires are first flat strips of metal and the 


multiple punches make all the holes for 
receiving the spokes, and punch the re- 
quired number of holes in part of a 
frame at one operation. There is one 
group of two 12-foot punches; one 10- 
foot double punch and eight small 
single punches driven by a 20-horse- 
power, 2,300-volt, squirrel-cage induc- 
tion motor operating at 750 revolutions 
per minute with a 10-inch pulley. The 
large punches are provided with a num- 
ber of punches and dies for the simul- 
taneous punching of a number of holes. 
The seemingly small power require- 
ments for such large machines is ex- 
plained by the use of heavy fly-wheels 
on the punches. These fly-wheels have 
sufficient momentum to smooth out 
what would under ordinary circum- 
stances, be a series of severe peaks on 
the load There is a second 
group of punches and shears and some 
miscellaneous machines for carrying on 
the operations of punching holes, cut- 
ting up the material in desired lengths, 
etc. This group is driven by a 35-horse- 
power, 2,300-volt, squirrei-cage motor 
with a 10-inch pulley and operating at 
750 revolutions per minute. 


curve. 


In the harrow shop, as the name im- 
plies, the various parts of the harrow 
are made. It will be unnecessary to 
enumerate all of the machines in this 
department as they are given in the ac- 
companying table. Some of the ma- 
chines possess more than ordinary in- 
terest, however, such as the machine 
for welding the wheel spokes into the 
tires and hubs. Each spoke is heated at 
the ends in a furnace and placed in the 
proper position in the wheel when the 
machine automatically upsets the heated 
ends and in reality rivets the spoke in 
place. The harrow teeth are of several 
shapes, some are in the form of large 
spikes. The heads on this style of teeth 
are made from the stock itself by means 
of the upsetting machine. The harrow 
disks, that is the parts that cut up the 
earth, are received from an outside steel 
company but are ground in one of the 
harrow shop departments. The grind- 
ing is performed on eleven stands of 
two-wheel emery grinders. The motor 
drive for these grinders is novel from 
the fact that the motor is direct-coupled 
to the line shaft driving the grinders. It 
is rated at 75 horsepower, is the slip- 
ring type and operates at 750 revolu- 
tions per minute. For removing the 
dust from the emery grinders there is 
a 48-inch exhaust fan direct-coupled to 
2,300-volt, squirrel- 
at 750 revolu- 


a 20-horsepower, 
cage motor operating 
tions per minute. 

The forced draft for the heating fur- 
naces is furnished by a Sirroco 8-foot 
blower direct-coupled to a 50-horse- 
power, slip-ring, 2,300-volt motor oper- 
ating at 750 revolutions per minute. A 
35-, a 20- and a 50-horsepower motor all 
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rated at 2,300 volts and 750 revolutions 
per minute make up the balance of the 
motor equipment in this department, 

In the wood shop all of the wood 
parts of the various machines are turned 
out. The building is four stories in 
height, three of the floors being occu. 
pied by the woodworking machinery 
and the fourth by the painting depart- 
ment. There are 12 motors in the wood 
shop with the same general character. 
istics as those in the other departments, 
as shown on the motor data sheet. All 
refuse from the machines is removed by 
motor-driven exhaust fans and de. 
posited in a separate building. 

All paint used by the Internationa 
company in this plant is made in the 
paint shop which has an equipment of 
four large and two small paint grinders. 
These machines are group-driven by a 
15-horsepower, 2,300-volt, squirrel-cage 
induction motor with a 10-inch pulley 
and operates at 750 revolutions per 
minute. There is a repair shop and a 
plumbing shop with a miscellaneous 
equipment of machines for general re- 
pair and maintenance work all of which 
are group driven with the exception of 
a pipe-threading machine which js 
geared to a three-horsepower motor, 


2. 


Louisville Electric Sign Combines 
Weather Forecast with Adver- 
tising Message. 

An electric display which is attract- 
ing a good deal of favorable attention 
in Louisville is a weather-forecast sign 
which is in use in front of the New- 
man Drug Company. It is a shield- 
shaped sign, red enameled, with the 
name of the company and the word 
“Drugs” set out in 12-inch lamp-stud- 
ded letters. 

Just below, arranged in three col- 
umns of two, are the words, “Fair,” 
“Rain,” “Warmer,” “Colder,” “Wind,” 
and “Snow.” The weather is indicated 
by a lamp burning in front of any of 
these words. 

Each day the company receives the 
official forecast from the Weather Bu- 
reau and indicates the weather proba- 
bilities by lighting the proper lamp or 
lamps by means of switches, one toa 
lamp. 





ee ee eneT 
Civil Service Examination. 

The Civil Service Commission of the 
state of New York has announced an 
open competitive examination to take 
place on December 11 for filling posi- 
tions in the state, county and village 
service. Among the positions for which 
examinations are to be held are junior 
engineers at salaries of from $1,200 to 
$1,500, junior assistants in the engineer- 
ing department at salaries from $900 
to $1,200, junior draftsmen at $900 to 
$1,200 and structural draftsmen at 
$1,200 to $1,500. 
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Commercial Practice 
Management, Rates, New Business 
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Used for Lighting Mon- which required the services of six men (2) Dividing city or territory into 





ster Birthday Cake. to bake, was hauled by motor truck districts according to above classifica- 
Lighting of a birthday cake is a from a Columbus pastry shop to the tions. 
a. store, accompanied by the six bakers, (3) An estimate of the possible 






f electricity made at Co- 




















oe 0. The cule welded chucee. OF * parade route, October 30, and business to be derived from each dis- 
“ee a It ioe ery ~ hin placed on exhibition. On Saturday, trict. ates , 
ral # thirty-fifth anniversary of November 5, the mayor of the city cut (4) Possibilities of extending new 
the oper of Max H. Rieser’s store, the cake. cae vous. ee ‘ 
a ladies’ ready-to-wear establishment. ——— 3 (a) nwired houses—number - 
This cust has been followed by Rie- Suggestions for Central-Station the city, possible income from each. 
ser’s for veral years, the cake being Advertising Managers. (b) New buildings contemplated, 
made larger for each occasion. This That the average central station has number, ete. se a 

year electric candles were substituted about reached the turning point in its (5) Possibilities of obtaining great- 
for wax the interest of cleanliness economic development, and henceforth ©" Saturation on present lines. 

and safety. Steel conduit for carrying must depend as much upon a judicious (a) Analysis of light load. 







(b) Analysis of power load. 

(c) Analysis of heating devices 
‘load. 

(d) Comparison of these three 
loads and the relation to the total 
load curve and the advisability of in- 
creasing the saturation along any one 
or all lines. 

(e) Study of revenue received from 
present customers compared with the 
possible revenues they could afford, 
providing they could be induced to use 
more current. 

(6) Investigations and compilation 
of active mailing lists. 

(a) For customers—divided as to 
lighting customers, power customers, 
devices customers and combinations of 
these three. 

(b) For those not customers—di- 
vided as to possibilities for lighting 
and devices, and for power. 






























2. 


Commercial Laundries Boost 
Electric Irons. 
Appliance dealers in Louisville, as 






Birthday Cake Illuminated by Electric Candies. 














the wires was baked into the top of use of a sufficiently large advertising well as elsewhere, report that they are 
the cake, and covered with icing. At- appropriation as it has heretofore de- getting some support in their sales of 
tachment to the supply source was pended upon the careful investment of electric irons from a source that was 
made through the regular electric fix- its resources in equipment and opera- regarded as inevitably hostile. It would 
tures in the show window where the tion, was the opinion voiced by J. J. naturally be expected that the owners 
cake was placed on exhibition. Thirty- McManus in a paper before Southern of laundries would oppose any device 
five candles, the symbolical number, central-station men at a recent con- that would tend to make washing of 
were used, connection being made _ vention. clothes at home easier. On the other 
throuzh sockets ornamented with icing. In order to show what might be hand it has developed that the laundry 
The candles were: about five inches done preliminary to establishing an owners are in favor of the electric iron 
high with - perpendicular frosted advertising policy, in launching a con- and credit a good deal of increased 







glob. The cake was 4.5 feet high, tinuous campaign for the future, the business to this appliance, which has 
15 feet in circumference and 3 feet author gave the following outline of furnished a contrast with the laborious 
thick Materials required in its crea- suggestions that might be profitably methods of washing clothes. So in 
tion were: One barrel of flour, one followed out by the central-station numbers of cases the housekeepers are 
barrel of sugar, 1,000 eggs, three tubs advertising man. ridding themselves of a weekly bug- 
of butter, 50 quarts of milk, one quart (1) Analysis of the city as a whole bear by sending their work to the laur- 
of lemon flavor, one quart of vanilla as to races, classes, incomes, class of dries to be returned “rough dry,” finish- 
flavor, 225 pounds of icing. The cake, business, ete. ing it up at their leisure. 
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THE SALE OF CURRENT TO MU- 
NICIPALLY OWNED DISTRIB- 
UTING SYSTEMS BY CENTRAL 
STATIONS.’ 


By W. Rawson Collier. 

The subject of the sale of current 
to municipally owned distributing sys- 
tems by central stations is a compara- 
tively new one, at least in the south- 
ern section of the country. Two facts 
have tended to make this class of busi- 
ness an extremely important one dur- 
First, the very 
rapid growth of hydroelectric distrib- 


the past few years. 


uting systems, and, second, the large 
number of municipally owned electric 
light plants and water-works systems, 
As the hydroelectric companies grad- 
ually extended their transmission lines, 
they with the diffi- 
culty of being unable to sell their prod- 


were confronted 


uct in towns where municipal lighting 
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Fig. 1.—Kilowatt-Hours Per Year According to Population. 


plants and municipally owned water- 
works systems were in operation, on 
account of the fact that the cities own- 
ing these plants were unwilling to 
grant the power companies a general 
franchise to enter the town for fear 
that they would prove a serious com- 
petitor, in the eiectric lighting and the 
electric situation. The only 
way that the power company therefore 
could possibly sell its products to the 
citizens of the town was through the 
systems, and for 
business was ap- 


power 


municipally owned 
this reason the 
proached from this standpoint. 

In Georgia today there are approxi- 
mately 80 municipally owned electric 
lighting plants and practically all of 
the towns in the state own and operate 
their water-works systems. Of these 
approximately 35 are within reach of 
the transmission lines of the four large 
hydroelectric companies operating in 
Georgia and 26 of those within reach 

1 From a paper presented at the recent 


convention of the Southeastern Section, 
N. E. L. A. 


of the lines are now being opérated 
electrically with energy purchased from 
the hydroelectric companies. In every 
case the purchase of current has proven 
a good investment to the town and in 
almost every case the citizens are more 
than well pleased with the service that 
they are obtaining. 

In one case, a town that had lost 
$17,000 in operating its steam-electric 
generating station for three years, be- 
gan to show a profit as soon as the 
current for lighting and operating its 
electrically driven pumps was _ pur- 
chased and today shows a profit of be- 
tween $600 and $800 per month on the 
operation of its municipal lighting lines 
and electrically operated water-works 
-ystem. Another town in question was 
losing money at the rate of approxi- 
mately $3,600 per year in operating its 
steam generating station, and this loss 
was changed to a profit of approxi- 
mately $3,000 per year by abandoning 
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the steam station and purchasing cur- 
rent from a hydroelectric company. 

In studying the question of selling 
current to municipally owned electrical 
distributing systems and municipal 
water-works systems, the writer has 
found that it is extremely hard to de- 
termine exactly what the requirement 
of one town will be by comparing the 
town under question to other towns 
on which exhaustive data have been 
obtained. The accompanying plots il- 
lustrate to a very great extent the ir- 
regular characteristics of various towns 
in so far as the kilowatts connected, 
maximum demand and kilowatt-hours 
use per year, per 1,000 white popula- 
tion is concerned. For general infor- 
mation, however, they serve for com- 
parison, and as submitted herewith will 
be found of considerable interest and 
also of considerable value in figuring 
with prospective customers. The data 
cover twelve towns, and the general 
characteristics of the town under dis- 
cussion are as follows: 
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TABLE I. 


Town. Population. General Chara i 
A 6 Resident town. ne 

c tne A wg . 
ompetitive  situatj 
Water works mache 
ery electrically oper- 
ated. Considerable 
other power sold, 

Water works machinery 
electrically driven 
Considerable s mali 
power sold. iv 

aon wo ' 4 
,670 ‘ater works machinery 

maa eon pe 
Tery little sm: rer 
sold. oe 

Water works machin- 
ery electrically oper- 
ated. Considerable 
small power sold. A 
live town. ; 

Water works machinery 
electrically operated 
Only a small amount 
of power sold. 

Water works machinery 
electrically operated 
Considerable smalj 
power sold. A live 
town. 

Practically no small 
power sold. Only 
lights. 

Water works machinery 
electrically operated. 
Very little other power 
sold. 


B 4,900 


4,250 


3,000 


2,000 


Population - Yearly Reverwe 


Fig. 2.—Yearly Revenue According to Population. 


Water works machinery 
electrically operated. 
Some small power 
sold. A live town. 
residential town. 
Practically no power 
sold. 
Practically no power 
sold. Lights only. 


By referring to Fig. 1 it will be seen 
that towns A, D, F and H are well 
below the average line. In none of 
these towns does the superintendent 
of the municipal lighting system make 
any very good attempt to solicit power 
business and a study of their daily load 
curves shows that there is practically 
no demand for power between the 
hours of 1 a. m. and 3 p. m., practically 
all of the load being caused by the 
lighting demand, which comes on at 
about three o’clock and in the after- 
noon laps with the pumping load until 
about one o’clock in the morning. 

The town E, which it will be noted, 
is considerably above the average line, 
is a town where the operating superin- 
tendent has worked up very consider- 
able power business, and where a great 
deal of time has been spent by him in 
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soliciting heating devices, such as flat 
irons, etc. It will be noted in this plot 
that the town B practically falls upon 
the average curve. This town, al- 
though it represents a competitive sit- 
cation where a privately owned plant 
with the municipally 
owned plant still represents a very 
healthy condition. A large amount of 
power has been obtained by the super- 
intendent of the municipal plant in this 
town, and in addition to the ordinary 
small manufacturers’ load, the town 
carries two or three cotton gins through 
the ginning season. This town’s con- 
sumption per year is also increased by 
the fact that it is necessary for it to 
cbtain its water from a number of 
driven wells, and it is necessary to op- 
erate a large air compressor often for 
as many as ten hours per day, during 
This town in ques- 


is competing 


the dry season. 
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Fig. 3.—Population Per Kilowatt of Maximum Demand. 





Fig. 3 is an extremely interesting 
study if taken in connection with the 
table and in connection with Fig. 1 
before mentioned. By studying this 
plot the effect of exclusive lighting cus- 
tomers can quickly be observed. Take, 
for instance, the town A in Fig. 1, it 
will be seen that the yearly kilowatt- 
hours for 100 population is well below 
the average, while by studying Fig. 3 
it will be seen that the kilowatts of 
maximum demand per 1,000 population 
is above the average line. This is due 
to the fact that town A is practically 
a residence town. It has a very high 
peak, and the average load-factor is 
extremely low. The same is true of 
the town F, which is below the aver- 
age curve in Fig. 1, but above it in 
Fig. 3. It has been found that the town 
with a large amount of small power 
and with a considerable lighting and 
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Fig. 4.—Unit Costs Per 1,000 Population. 
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these curves represent the total cost of 
current at the switchboard in each 
case. 

Fig. 5 shows the variation of the av- 
erage cost per kilowatt-hour per year 
with the yearly load-factor, and illus- 
trates very closely the very great ad- 
vantage held out to the local superin- 
tendent in increasing his load-factor by 
the addition of small power, heating 
devices, etc., and by the proper opera- 
tion of his electrically driven pumps 
and air compressor with a view of 
keeping down the peak and increasing 
the daily load-factor. The lower fig- 
ure in Fig. 5 shows the decrease in 
cost per kilowatt-hours to the customer 
with the increase of yearly kilowatt- 
hours. This curve it must be noted is 
only an average curve, due to the fact 
that the yearly load-factors of the va- 
rious towns vary considerably, and, 
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tion charges against itself all operating 
expenses of the water-works system at 
actual cost, and its books show a hand- 
some profit on the sale of water after 


all operating and overhead expenses 
are deducted at the end of each month. 
Fig. 2 shows the relation of the year- 


ly revenue to the population (white) of 
the towns as mentioned in Table I. 


It will be noted that many of the towns 
appearing above the average load line 
in Fig. 2 are those which appear above 


the average line in Fig. 1, with the ex- 
ception of town M, which has only 
been in operation less than one year 
and previous to the making of the con- 
tract with this town, no electric lights 
were furnished to its citizens at all. It 
has been found that Fig. 2 is very near- 
ly accurate, and this plot has proven 
extremely valuable in figuring on the 
advisability of taking on the business 
in certain towns, as it has given a very 


fair estimate of the revenue to be ex-° 


pected if a certain amount of money 
has to be expended for lines, trans- 
formers, etc., in order to make the 


” 


necessary connection. 


pumping load—that is, a town with a 
poor diversity-factor, such as towns 
G and C, can be expected to show up 
above the average line both in kilo- 
watt-hours per year per 1,000 popula- 
tion and in kilowatts of maximum de- 
mand per 1,000 of population. This on 
account of the fact that it is often 
necessary for the superintendent to op- 
erate the water-works pumps and the 
air compressor at the same time that 
his regular power customers are oper- 
ating their factories, gins, etc. 

Fig. 4 shows the results of a very 
careful study on the operating costs of 
the various municipal plants using their 
steam generating station and the oper- 
ation of these same municipal plants 
after they had begun to purchase cur- 
rent from a central station. It will be 
noted that the two curves are very sim- 
ilar, and that they remain approximate- 
ly the same distance apart throughout 
their entire range. The central-station 
operation shows a little greater advan- 
tage as the towns grow larger and the 
number of kilowatt-hours per year in- 


creases. It might be mentioned that 


therefore, it is possible for two towns 
that are using the same number of 
kilowatt-hours per year, but with dif- 
ferent load-factors, to have a different 
average cost of current per kilowatt- 
hour. 

In order that this article may be of 
some assistance to the various com- 
panies in the soliciting of the business 
of furnishing current to municipally 
owned lighting systems, it will be in- 
teresting to make a slight study of 
conditions as they may exist at present 
in typical plants in the northern sec- 
tion of Georgia. Fig. 6 shows a typical 
daily load curve of three somewhat 
similar towns. These towns are prac- 
tically of the same size, but vary con- 
siderably in general conditions. Town 
A has a fair amount of residential and 
commercial lighting, a very good sys- 
tem of street lighting, electrically 
driven water-works pumps, electrically 
driven air compressors and obtains its 
water supply from seven driven wells. 
These wells have given the town a 
great deal of trouble and during the 
dry season the supply of water is very 
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limited. For this reason it is found 
necessary to often operate the air com- 
pressors during the night and for four 
or five hours during the morning. It 
study of the load 
that the air 


from 9 p. m. 


will be seen *by a 


curve covering this town 


compressors operated 
until approximately 6 a.m. This town 
has a small amount of commercial pow- 
er, but this business has not been fully 
Town B 


worked up. represents a 


somewhat similar case; that is a town 
with a good residential and commercial 
load, a fair street-light- 
both electrically driven 


and 


lighting very 


ing load and 


water-works pump electrically 


driven air compressor, the supply of 


obtained from driven 


trouble 


water being 


wells In this town has also 


been experienced with obtaininga suffi- 
ciently large enough supply of water 
T T 
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mately 30 per cent to approximately 45 
per cent by the addition of the proper 
power load during the day and by this 
could decrease the average 
current approximately 


increase 


cost of from 


1.92 cents per kilowatt-hour to approx- 
imately 1.65 cents per kilowatt-hour. 
TABLE Il. 
Average demand (kilowatts) 
Kilowatt-hours per day at 
demand : . a 
Kilowatt-hours per day if maximum 
demand used 24 hours assumed aa 
Load factor (per cent) 
Horsepower maximum demand 
Value of machinery : 
Interest and depreciation (17 
cent) . ' eussenpeceses 
Loss in interest and depreciation ¢ 
count idle-factor vicaauen 
Interest and depreciation charge 
kilowatt-hour actual ——— 
Interest and depreciation charge 


average 


day aeoeian’ hail 
Coal, fireman, incidentals, interest : 
depreciation, per kilowatt-hour 


In soliciting the business of munici- 
pally owned electric light plants it has 
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One serious drawback has been 
found in selling current to municipally 
owned distributing systems jn the 
South. The Southeastern Underwriters 
sureau gives a certain credit to a town 
for maintaining steam under the boil. 
ers at all times, so that the steam fire 
pumps can be operated at a moment’s 
notice in case of a serious fire. The 
association considers that with an elec- 
trical pump it is necessary for the town 
to also maintain, at all times. ; 
unit in the shape of a ste; 
pump, with banked boilers. The only 
substitute that the Underwriters’ Asso. 
ciation will accept in lieu of a banked 
and an steam 
pump is a duplicate line from the gen- 
erating plant of the hydroelectric com. 


i reserve 


m-driven 


boiler Underwriters 


pany to the substation of the town and 


one overhead and one underground 
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Fig. 5.—Curves of Yearly Load-Factor and Cost Per Kilowatt- 


Hour. 


from the driven wells and here also 


it becomes necessary, as may be seen 


load 


pumps through the night and the com- 


from the curve, to operate the 


pressor from 9 a. m. until 2 p. m., and 
frequently during the summer the com- 


pressors have been operated from 10 


p. m. until 10 a. m. 


Town C well represents the average 


town in Georgia getting its water sup- 


ply from a creek or river, using elec- 


trically driven water-works pump and 


supplying a fair residential and com- 


with a_ small 
this town the 


water-works pump is operated only: be- 


mercial lighting load 


amount of power. In 
four o’clock, and 
until 


tween midnight and 


the load as shown from 6 a. m. 


approximately 1 p. m. represents small 


printing presses, dental motors, fans, 
ice cream freezers, etc., operated from 
the municipal system. The daily load- 
factor could be considerably increased 
in this town by the proper soliciting 
of power business by the superintend- 
ent in charge and the increase of this 
load-factor would decrease the average 
cost of current to the town per kilo- 
This town could easily in- 
from approxi- 


watt-hour. 


crease its load-factor 


qua malo 
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been found by the writer that the aver- 
age city councils or the average city 
superintendent has taken into 
consideration or did not desire to take 
into consideration the loss 
to the city of idle investment due to 
low load-factor, this being particularly 


never 


enormous 


true in steam generating plants. 

By means of data in Table II, it was 
found that it was a comparatively easy 
matter to bring home to the city coun- 
cils the fact that by the 
their steam plant throughout the great- 
er portion of the day, they were actual- 
and 
that this loss was no where nearly as 


non-use of 


ly losing a great deal of money, 


great if they purchased power from a 
central central station 
sold its current as a finished product at 
the switchboard. In a number of cases 
this plot has practically been the argu- 
ment that has decided the city council 
in favor of the purchase of current 
rather than the manufacture of it, and 
no doubt this scheme can be used to 
a very great advantage by companies, 
not only in the soliciting of business 
of steam-driven municipal plants, but 
also in the soliciting of isolated plants 
throughout their territory. 


station, as the 
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Fig. 6.—Composite Curves of Maximum Demand in Typical 


Towns. 


connection to the electric fire pump 
from a pole placed a considerable dis- 
tance from the pumping plant, if the 
cut in wires parallel and are close to 
any building that would constitute a 
fire hazard, also the lines from the 
company’s step-down substation to the 
pumping plant must be a duplicate, if 
the substation is not a fireproof struc- 
ture. There are only a very few cases 
where this duplicate line can be built 
by the hydroelectric company, on ac- 
count of the expense, therefore it has 
been found necessary in a number of 
cases to have the town maintain its 
boilers and keep them banked at all 
times, although it was purchasing all 
of its energy from a hydroelectric com- 
pany. In some cases the expense of 
banking the boilers has been borne by 
the town and in other cases the ex 
pense is borne totally or in part by the 
hydroelectric company selling current 
to the town. 


It has been found that the average 


“cost of coal for banking boilers in the 


small towns in this territory is approx- 
imately $1.35 to $1.50 per day. No la 
bor is charged against this item, as it 
is generally desired to have a man on 
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». 20 
- duty at the plant at all times, with the 
ir view of ulating the voltage, oper- 
rv ating the service pump and the air 
morn compressor, and in case of need, op- 
oy erating the electrically driven Under- 
oil writers P It has been suggested 
“ed ‘kat an auxiliary pump, operated either 
o— by a gas e engine or an oil engine, 
The be used i lace of banking the boiler, 
oy but to d such a substitute has not 
nad heen ed by the Underwriters’ 
rve —_——— ' 
ven The c iny with which the writer 
nly is conn¢ has been operating munic- 
$0 ipal plants now, in approximately 20 
sed towns, f 8 months, but so far there 
- has ne\ een a single failure in the 
en- operatit the Underwriters electric- 
a ally fire pump in case of an 
nd emerge! The writer therefore feels 
ad that the rule, as passed by the Under- 
writers, ‘ks a hardship, not only on 
~ the town question, but on the com- 
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‘nishing current to the town, 
s hoped that within a few years 
roelectric companies can show 
lean record in the way of con- 
operation that the rule as it 
sts will be entirely done away 


ssing, it might be stated that 
rgia Railway & Power Com- 
Ils energy to municipally owned 
iting systems in the shape of 
It, three-phase, 60-cycle energy 
‘d at the switchboard. The 
y furnishes the necessary step- 
transformers generally from 
to 2,300 the necessary 

protection and disconnecting 
es and brings the 2,300-volt con- 
to the customer’s board. The 
er provides an incoming panel 
instruments mounted 
n and the necessary 2,300 oil- 
controller panel for the arc cir- 
he commercial circuit and the op- 
n of the electrically driven pump 
The cost of such 
nent to the town is comparatively 


volts, 


suitable 
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low and varies to a very great extent 
with the demands or desires of- the 
town. 

As a general proposition, it is often 
necessary for the town to buy electric- 
ally driven fire pump and an electric- 
ally driven service pump, together with 
electrically driven compressors, but in 
several towns where a complete change 
has been made it has been found that 
the total cost to the town, including 
the compressor, service pump, fire 
pump and necessary switchboard with 
all necessary pipings and foundations, 
did not exceed $3,000. In some cases, 
on account of line regulation, it be- 
comes necessary for the hydroelectric 
company to furnish and install in the 
customer’s station an automatic regu- 
lator, and in this case the cost of in- 
stalling the regulation is borne by the 
company furnishing the current and 
the losses in the regulator are then au- 


Two Views of Electric Show Held by the Benton Harbor-St. Joe Railway & Light Company. 


tomatically deducted from the custom- 
er’s monthly bill. 
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Texas Company Encourages Deal- 
ers to Form Christmas Clubs to 
Stimulate Appliance Business. 
The Texas Power & Light Com- 

pany is sending out to all contractors 

in its territory the following circular 

letter together with a proposal on a 

special iron exchange for “Electrical 

Prosperity Week.” 

This Christmas Club 
which should prove popular to the buy- 
ing public and when coupled with 
“Electrical Prosperity Week” is sure to 
make an impression and sell a great 
many appliances. 

Many times you have heard of the 
Christmas saving club plans which 
many banks have used with good suc- 
cess in getting deposits and starting 
new accounts. 

You have a chance right now to take 
advantage of this lession which the 
banks have taught us, by starting an 
“Electrical Appliance Christmas Club” 
in your own store. 


idea is one 


893 


By starting this club on the first day 
of “Electrical Prosperity Week” you 
can make it last four weeks. The fol- 
lowing plan is outlined as being ap- 
plicable to your business: 

A payment of 50 cents each week 
for the four weeks will entitle the cus- 
tomer to a_ $2.00 appliance during 
Christmas week. A 75-cent payment 
each week will entitle the customer to 
a $3.00 appliance during Christmas 
week. A $1.00 payment each week will 
entitle ‘the customer to a $4.00 appli- 
ance during Christmas week, and a 
$1.25 payment will entitle the customer 
to the choice of any $5.00 appliance 
during Christmas week, or if you pre- 
fer you can offer a small bonus and 
give the customer a little bit more than 
they pay for during the four weeks, 
that is, you could give the customer 
making a 50-cent payment each week 
a $2.50 appliance, the one making a 75- 
cent payment each week a $3.50 appli- 
ance, etc. 

It would add to the publicity end of 
this club if you would offer a prize of 
some kind, say an electric percolator 











to the person purchasing the most ap- 
pliances during the month of Decem- 
ber. This would stimulate action, and 
would undoubtedly bring most of the 
trade to your store. 

Think this over, and: decide to put 
the plan in action. 

Get up an attractive window display 
announcing this Christmas club plan. 

If you want any assistance or further 
ideas. on this proposition we will be 
glad to supply same. 


_-s? 


Electric Show in Benton Harbor. 

The accompanying illustrations show 
two views of the electric show recently 
held in Benton Harbor, Mich., under 
the auspices of the Benton Harbor-St. 
Joe Railway & Light Company. In 
addition to the central station, several 
manufacturers maintained exhibits, the 
total space so used aggregating over 
5,000 square feet. The attendance ex- 
ceeded expectations by several thou- 
sands and it is believed by J. A. Cav- 
superintendent of light and 
power, who planned the exhibition, 
that the show will give decided im- 
petus to electrical development locally. 
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THE TEMPERATURE OF FIELD 
WINDINGS. 


By H. M. Phillips. 


Why is it that a manufacturer of 
electrical apparatus, specifically dyna- 
mos and motors, apparently prefers to 
bid on specifications, or to so write his 
guarantees that a competitor with. a 
decidedly inferior line of goods is 
placed on terms of equality with him- 
self? This does not appear to be a 
reasonable condition of affairs, but it is 
the essential fact in more than one 
particular, notably in regard to tem- 
peratures and particularly the temper- 
atures of shunt-field windings. 

Examine the bulletins and other 
printed matter issued by the leading 
manufacturers: two points can hardly 
escape attention; they deal almost en- 
tirely in generalities, and are all very 
much alike. There will be one or more 
cuts that give a more or less accurate 
idea of the external appearance of the 
machine, but the reading matter might 
very well be condensed into one sen- 
tence, “We build motors,” which, after 
all, is probably about all the informa- 
tion they are intended to convey. The 
salesman will go much further, particu- 
larly with verbal information, but when 
asked for written “performance guar- 
antees” the similarity of the various 
makers is again very pronounced. The 
writer has heard (it may not be true) 
of one manufacturer who showed 
originality by*obtaining the efficiency 
guarantees of a competitor, and with- 
out further ado made his own two per 
cent higher on his entire line of 
motors. 

The temperature of electrical ap- 
paratus is a vital point, and the guar- 
antee invariably corresponds 
very closely if not exactly with the 
limiting temperature recommended in 
the Standardization Rules of the Amer- 
ican Institute of Electrical Engineers. 
Now there can be no possible doubt 
that in the majority of cases a motor, 
or generator, that runs considerably 
below the limiting température is de- 
cidedly preferable to one that goes up 
to the limit. Why is it that a manu- 
facturer who knows that his motor will 
run cool will give no better tempera- 
ture guarantee than one who knows his 
will run hot? 

The latest edition of the Standard- 


almost 


ization Rules, July 1, 1915, treats in a 
very instructive manner the taking of 
temperatures, as well as numerous oth- 
er essential points in regard to stand- 
ard electrical machinery; it is well 
worth reading. In reference to tem- 
peratures, directions are given for the 
use of thermometers and the method 
of estimating temperature from the in- 
crease of electrical resistance. It then 
assumes that the usual fibrous insu- 
lating material, untreated cannot safe- 
ly be allowed to exceed a temperature 
of 95 degrees centigrade, but that by 
impregnating or other special treat- 
ment the limit can be raised to 105 de- 
gress. This temperature should not 
be exceeded at the hottest spot in the 
insulation, and as it is obviously im- 
possible to reach that spot with a ther- 
mometer or to measure the change in 
resistance of that portion of the con- 
ductors in immediate contact with 
that spot, it is assumed. that 15 
degrees must be added to a ther- 
mometer reading and 10 degrees to 
the value calculated by change of re- 
sistance. On the assumption that the 
temperature of surrounding air is not 
likely to exceed 40 degrees centigrade, 
unimpreganted windings are allowed a 
temperature rise of 40 degrees by ther- 
mometer or 45 degrees, by resistance 
measurements, 10 degrees being added 
to these figures for impregnated wind- 
ings. No recommendation is made as 
to the choice of the two methods of 
measurement, except that “the resis- 
tance method shall not be used on 
low-resistance coils where joints and 
connection form a considerable part of 
the total resistance.” 

For general purposes these rules are 
doubtless the best that can be devised 
at the present time and they are ap- 
parently excellent for large motors or 
medium-size generators of standard 
construction; but for such motors as 
are ordinarily used on machine tools 
and for various “freaks” they are, in 
the writer’s opinion, somewhat inade- 
quate. Why is it that the large major- 
ity if not all of the manufacturers 
specify that temperatures are to be 
taken by thermometers? In some 
cases the reason is very evident; the 
allowable temperatures would be 
greatly exceeded if measured by the 
rise in resistance; but why does the 
manufacturer whose machines could 
stand this test put himself on the 


same level with his competitor whose 
machines will not? 

Experience has demonstrated that it 
is very difficult to measure armature 
resistances with sufficient accuracy to 
obtain reliable results in regard to 
temperature rise and that when this js 
done the results are generally not 
more than five degrees higher than 
the thermometer measurement, which 
is a very good reason for using the 
latter. The same is also generally 
true for the compounding on a direct- 
current machine and for the winding 
on commutating poles. It is gener- 
ally less difficult to measure the re- 
sistances of induction motors, but, 
from the nature of their windings, 
comparatively thin layers imbedded in 
iron, the thermometer method is gen- 
erally sufficiently accurate. The field 
winding of a series motor may be dif- 
ficult to measure, on account of its low 
resistance, but the thermometer is of 
doubtful accuracy. The shunt motor 
has a field that is easily measured and 
on which in very many cases the ther- 
mometer is almost useless. 

In the shunt field, heat is developed 
at a practically uniform rate through- 
out the length of the winding and 
must, if the run is continued till con- 
stant temperature is attained, be car- 
ried away from the surface of the coil 
at the same rate at which it is gener- 
ated. The surface, where the ther- 
mometer is applied, is necessarily the 
coolest part; some part of the interior 
has the maximum temperature, on 
which the life of the insulation de- 
pends; while the calculation from the 
change in resistance gives something 
approaching an average temperature. 
It is interesting to examine a few of 
the cases, for all of which the assump- 
tion is made that the hottest spot is 
15 degrées higher than the thermom- 
eter reading and 10 degrees higher 
than the temperature calculated from 
the resistance. 

The generator of moderate size has 
a comparatively thin field coil, or the 
coil may be wound in concentric sec- 
tions with ventilating space between; 
the wire is quite heavy; there are prob- 
ably not more than three or four lay- 
ers in a section and the coil has no 
outer covering. In this case there will 
probably be less than five degrees dif- 
ference in the two methods of meas 
urement and it is likely that both are 
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within 10 degrees of the real maximum 
temperature. Take the 5- or 10-horse- 
power, 220-volt motor commonly used 
on machine tools; the field coil is 
probably as thick as that of the gener- 
ator previously considered, it is not 
wound in sections, there are a large 
number of layers of fine wire, and the 
heat generated in the center must tra- 
yerse a considerable mass of insulat- 
ing material before it reaches the sur- 
face of the coil; there it meets one or 
two layers of insulating tape, or per- 
haps first a layer or two of stiff paper, 
before it reaches the thermometer. It 
is rather surprising that a large num- 
ber of such motors show only from 6 
to 10 degrees higher temperature by 
than by thermometer; if 
the tester can introduce the bulb of 
his thermometer between the outer 
tape and the winding he is likely to 
the difference by several de- 
grees. If the same motor is wound 
for 500 volts, finer wire and more lay- 
ers must be used, the wire may also 
be more heavily insulated and special 
attention paid to tapeing the outside; 
all of whieh will increase the differ- 
ence between the hot spot and the sur- 


resistance 


reduce 


face. 

On the same motor let us consider 
a compound winding; if the motor is 
small the manufacturer may not care 
to go to the expense of a separate 
coil; the shunt coil will be made with 
less depth but of still finer wire; it 
will be taped, with an extra thickness 
or two of heavy paper added; the se- 
ries winding will be wound directly 
on this, and the whole taped once 
more. If the series winding is liber- 
ally proportioned the resistance meas- 
urement may show 20, 30 or even 40 


degrees higher than the thermometer. 


In the preceding paragraphs it has 


been assumed that the temperatures 
are measured after the coils have 
reached constant temperature, which 
for ordinary motors means a full load 
run of at least four hours, while some 
may require eight hours or longer. 
The majority of machine-tool motors 
are sold on a two-hour rating, while 
some are rated for 30 minutes or even 
15; this allows a decidedly greater in- 
put of energy for the field coils and 


a corresponding increase in the differ- 
ence of temperature between the in- 
side of the coil and the surface. There 


are also numerous and very erratic 
variations produced by the circulation 
of air currents from the armature and 
the amount of contact which the coil 


has with the surrounding metal frame. 
There is no possible doubt that many 
motors would burn out if their fields 
approached the temperature, by ther- 
mometer measurement, allowed by the 
Standardization Rules and by the mak- 
ers’ guarantees; as the maker desires 
a reasonable life for his machine, 
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those that show a large difference be- 
tween the thermometer reading and 
calculated temperature will generally 
have a rather low temperature rise -by 
thermometer. 

Some manufacturers claim that re- 
sults obtained by the resistance 
method are inconsistent, unreliable, 
and change from day to day. In one 
instance in the writer’s experience 
tests were cited where on successive 
days the results differed by 2.5 de- 
grees as a proof of inaccuracy; but 
two thermometers placed a very small 
distance apart on the same coil and 
at the same time showed a difference 
of four degrees. As a matter of fact, 
the calculated temperatures are usu- 
ally much more consistent than the 
thermometer readings, provided resis- 
tance measurements are taken with 
the moderate degree of care that 
should be the rule rather than the ex- 
ception on all test floors. Variations 
of two or three degrees are bound to 
occur from day to day, but they are 
more likely to be on account of some 
slight change in the ventilation of the 
room, or to other atmospheric condi- 
tions causing a real difference in the 
temperature of the coil, than to error 
in the result obtained. Two motors 
which are supposed to be identical in 
construction and show the same tem- 
perature rise by thermometer, while 
the calculated temperatures vary by 
several degrees, might be taken to 
show the superiority of thermometers; 
but this does not necessarily follow. 
If the coils of the two motors take 
the same current they must radiate 
equal quantities of heat and their sur- 
faces will be at the same temperature; 
this will not be materially changed if 
one coil has a little closer wrapping 
of tape than the other, an extra sheet 
of paper under the tape, or a greater 
amount of varnish in the windings; 
but such changes may make quite a 
material difference in the temperature 
of the interior of the coil. A case has 
been observed where five tests were 
conducted on the same machine with- 
out in any way disturbing the ther- 
mometers from the position in which 
they were originally placed. On four 
tests the calculated temperatures 
checked very closely and on three the 
thermometers did also; on the fourth 
the thermometers, four in number, all 
gave a reading several degrees low; 
on the fifth test both thermometers 
and calculated temperatures were sev- 
eral degrees lower than on the three 
tests that agreed. It is evident that 
on the fifth test there was a real 
change of temperature due to atmos- 
pheric conditions, but the low read- 
ing of thermometers while the calcu- 
lated temperature did not change ap- 
parently indicates an error in ther- 


mometer measurements due to some 
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condition that could not be determined 
at the time of test. 

It hardly seems possible that a man- 
ufacturer whose motor was so poor 
as to fail to meet the A. I. E. E. re- 
quirements by thermometer measure- 
ment would deliberately make it 
worse; but suppose a motor on a 30- 
minute or two-hour test showed an 
excessive field temperature; a few 
layers of paper or other heat-insulat- 
ing material placed underneath the 
tape on the field coils would probably 
give satisfactory thermometer read- 
ings. 
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Electrical Installation in Seattle 
Warehouse. 


A new warehouse has recently been 
constructed in Seattle, Wash., by the 
Seattle Terminal Company for Sears, 
Roebuck & Company. The electrical 
work in this building was installed by 
The White City Electric Company, of 
Chicago, Lyle D. Grey being superin- 
tendent of construction. 

The building is 285 by 310 feet in 
size and nine stories high. There is 
also a 12-story tower. Reinforced-con- 
crete construction was used, the build- 
ing being faced with red pressed brick 
with a white terra-cotta trim. 

Energy will be supplied by the Pu- 
get Sound Traction, Light & Power 
Company from a two-phase circuit. A 
transformer platform has been made a 
part of the building and is erected over 
an outdoor loading platform. The 
switchboard is located in the basement 
beneath this. A_ specially designed 
pull box incloses the service entrance 
wires and the busbars above the 
switchboard. This presents a finished 
metal surface both front and back. 

The A G Electric Company, of Se- 
attle, constructed the six-panel switch- 
board, as well as 72 safety panels and 
42 back-connected power panels, all 
according to the designs and specifica- 
tions of The White City Electric Com- 
pany. 

Special lighting fixtures. were in- 
stalled and there are 4,500 General 
Electric lock sockets which are hung 
upon reinforced drop cords. Sherar- 
duct was used for the conduit work 
and 2,500 deep Adaptiboxes were 
mounted in the concrete. These boxes 
were nailed to the form after the 
knockouts and back were removed. 
No offsets in the conduit were neces- 
sary nor was it necessary to run the 
pipe under the reinforcing rods. All 
parts of the work by this method are 
open to inspection up to the time the 
cover is put in place. The back is 
firmly locked in place by tightening 
two screws. 

Provision has been made for future 
decorative lighting by installing three 
00 risers to the roof and _ installing 
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boxes and switches. At the present 

time an ordinance of the city of Seat- 
tle prohibits the use of a roof sign. 

An unusual feature of this installa- 

the contractor’s standpoint 

was the inclusion of an automatic tele- 

The telephones, 85 in 


tion trom 


phone system. 
number, were supplied by the Automa- 
tic Electric Company, of Chicago, and 
provision has been made for an ulti- 
mate capacity of 200. 


Seven Otis electric elevators were 
installed for passenger and freight 
service Other motors are used for 
driving sewing machines, shoe ma- 
chines, jewelry machines, conveyors, 
blowers, etc. The present connected 


load is about 500 horsepower. 

\ complete bell and buzzer system 
was installed and burglar alarms were 
fitted to all outside doors. There are 
48 ten-inch Faraday signal bells oper- 
dismissal box at the 


ated from the 


main entrance. Signal bells are also 
provided for calling department heads, 
superintendents, etc. 


> _—_ 

Installation Rules for Gas-Filled 
Incandescent Lamps. 

Owing to the increased use of gas- 

hilled Depart- 

ment of Francisco, 


incandescent lamps, the 


Electricity, San 


Cal., has adopted revised regulations 


for installation, superseding the re- 
strictions embodied in Section 1, Ordi- 
nance No. 2582, as well as all other 
rules previously issued pertaining to 
this type of lamp. 

The new rules, following the recom- 
mendations of the National Fire Pro- 
Association, provide for the in- 
stallation of lamps for in- 


terior service in indirect and other ceil- 


tection 
gas-filled 


ing fixtures, and are as follows: 
(A) To 


more than 660 watts, nor more than 16 


be so grouped that not 
sockets or receptacles, are to be de- 
pendent on one cutout, except that in 
cases where wiring equal in size to No. 
14 B. & S. gauge is carried directly 
into keyless sockets or receptacles, the 
location of which is such as to render 
unlikely the attachment of flexible cord 
thereto, the may be so ar- 
ranged that not more than 1,320 watts, 


circuits 


sockets or receptacles, will be de- 
pendent on the final cutout. Where a 
single socket or receptacle is used on 


or 32 


a circuit, the limitation of watts permis- 
sible on the final cutout shall be the 
maximum capacity for which such 
socket or receptacle is approved. 

(B) Must not be used in show win- 
dows or in other locations where in- 


flammable material is liable to come in 


contact with lamp equipment, except 
where used in connection with ap- 
proved fixtures where temperature of 


any exposed portion of same does not 
exceed 200 degrees Fahrenheit (93 de- 
erees centigrade). 





(C) Must not be used in connection 
with medium-base sockets or recep- 
tacles if of above 200 watts nominal 
capacity, nor with mogul-base sockets 
or receptacles if of above 1,500 watts 
capacity. Must not, if provided with a 
shade, reflector, fixture or other in- 
closure above the socket, be used in 
fiber-lined or similar sockets or re- 
ceptacles of either medium or mogul- 
base types if of above 100 watts. 

(D) Fixtures within buildings must 
be wired with conductors of approved 
slow-burning or asbestos covering 
where the temperature to which wire 
is subjected at any point exceeds 120 
degrees Fahrenheit (49 degrees centi- 
Where fixtures are placed out- 
rubber-in- 


grade). 
side of buildings approved 
sulated wire is required. 


pow 
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Repairing a Motor. 

A small motor trouble that came to my 
notice recently is one that is liable to be 
encountered at any time with small 
clutch motors and is apt to be difficult 
of solution unless the trouble has been 
met before. 

The motor in question was a small motor 
with a friction clutch that grasped an 
outer race and thereby mechanically fast- 
ened the rotor to the shaft by friction 
when the machine was up to speed. The 
motor started up all right, but when the 
load was thrown on the motor gave a 
shrill whistle like a siren and the pulley 
then stood still. On disassembling the 
machine it was found that through wear 
the clutch pieces had worn down just 
enough so that the rotor would let go of 
the shaft when any where near the full 
loading was attempted. The motor was 
repaired by sweating in hard brass strips 
in the outer race and turning the inside 
rough to give sufficient grasp when the 
worn clutch was thrown in. 

H. E. Weightman. 


Reppell Electric Company Sells 
Out. 


The stock and fixtures of the Rep- 
pell Electric Company, Thirty-first and 
Summitt Streets, Kansas City, Mo., 
were sold at bankrupt sale to John J. 
Magee, manager of the Federal Sign 
System, at Kansas City. Mr. Magee 
was with the Federal Company several 
years, in Kansas City and elsewhere. 
He is now operating the Reppell Com- 
pany without changing its name; it has 
contracting, and had a 





done general 
fair business in residence work. 
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Oklahoma City Record in Elec- 
trical Construction. 

The largest permit for electrical con- 
struction ever applied for in Oklahoma 
City has just been granted by the city 
building inspector to the officials in 
charge of construction work on the 
new $350,000 Ford assembling plant. 
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Among Contractors. 

Charles J. Sutter & Company, elec. 
trical contractors and engineers, are 
installing the electric light and power 
system, telephones, clocks, alarm sys- 
tems and automatic calls in the Oklg- 
homa State Capitol 
process of construction. 


building now in 


The Nunn Electric Company, of 
Amarillo, Tex., has completed arrange. 
ments for immediate establishment of 
a jobbing house in Oklahoma City, oc- 
cupying three floors and basement of 
the building at 215 West First Street, 
on which a lease for five years was se. 
cured. A full stock of meters, trans- 
formers, motors and general electrical 
stock will be carried. 


R. W. Keck & Company, of Allen- 
town, Pa., one of the best known elec- 
trical contracting firms in eastern 
Pennsylvania, has recently moved into 
commodious and very attractive quar- 
ters in the heart of the business dis- 
trict, the change being made largely 
on account of the rapid expansion of 
the business and partly for the im- 
proved facilities offered to the retail 
trade in the new location. A well ap- 
pointed display room stocked with a 
full line of appliances, greets the eye 
of the customer on entering the estab- 
lishment. Within easy access of the 
display room is the supply division in 
the rear, while in the basement are lo- 
cated the shops, where all repair and 
heavy construction work is executed. 
This firm has been signally successful 
in the handling of large contracts in- 
volving the application of motors 
to various manufacturing 
Among the contracts now being ful- 
filled are the supply and installation of 
a motor-generator set for the State 
Insane Hospital at Rittersville, Pa, 
and an ultimate installation of 280 
horsepower in Wagner motors for the 
Gallia Silk Company, at South [ethle- 
hem, Pa. 


processes, 


A new electrical concern has opened 
a store in the Cannon block, 192 High 
Street, Clinton, Mass. The members 
of the firm are Samuel Mahan and 
Emil Schmidt, two young men who 
have recently taken the examination 
given electricians, and formed a part- 
nership. Both have had considerable 
experience. The store is the most up- 
to-date and best equipped in Clinton. 
The back part of the store has been 
partitioned off. Here fixtures are sus- 
pended and connected with different 
switches. 

The firm plans to do all kinds of 
work incidental to gas and electricity. 
Mr. Mahan has for some time been 
working with Ernest P. Howe, while 
Mr. Schmidt was formerly employed 
by the Clinton Gas Light Company. 
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gd Sandpoint Water Company Case. 
mnt tion of the city of Sandpoint 
was the Commission for some 
time, t lecision being withheld until 
certain ts involved in other cases be- 
fore the Supreme Court of the State 
could be ally determined. The decision 
of the Commission contains important 
holding 1 questions involved in valua- 
tions ai ite-making cases. 

Acer Depreciation Not to be De- 
ducted 1e question of whether: or not 
accrued yreciation should be deducted 
is disc | at length, and the Commis- 
sion, following the rules of the Supreme 
Court the State as laid down in the 
Pocatello \Water Company case (ELEc- 
TRICAI EW AND WESTERN ELECTRICIAN, 
July 17 p. 112), finds that no deduc- 
tion sl | be made in this case, “as the 
testimon, shows conclusively that defend- 
ant’s plant is in first-class operating con- 
ditiot iout any actual or tangible 
signs epreciation.” 

The mn by Commissioner Ramstedt 
furth scusses the matter, as. fol- 
lows The adoption of the cost-of-re- 
production-new as a basis of value in 
this case we believe to be just and equit- 
able. must be rémembered that the de- 
fendant made the investment in this en 
terpris 1r as long time as the business 
would in existence, and had been con- 
ducting such business up to the enact- 
ment the Public Utilities Act in 1913, 
with: state regulation, and in the ab- 
sence of rules under which annual allow- 
ances depreciation would be charged 
as operating expenses. We do not say 
that case of replacements not being 
made when reasonably necessary, or in 
case of obsolescence, or in case of a util- 
ity operating and having operated under 
State culation, the rule of cost-of-re- 
production-less-depreciation is not the 
correct general rule to be applied. How- 
ever, neither the Pocatello case nor this 
case comes within the class of utilities op- 
erati1 in the past under such regula- 
tion. 

“Included in the defendant’s capital in- 
vestment are certain items of physical 
Property which are subject to decay or 
will wear out and be replaced from time 
to time during the conduct of the busi- 
ness. In order to compensate the inves- 
tor for loss in the public service, of prop- 
erty through wear and decay, and to en- 
able him to make necessary replacements 
from time to time, an allowance is made 
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Public Service Commissions 


Conducted by William J. Norton 





him for depreciation, which allowance 
should be treated as an operating expense. 
As the different parts of the plant wear 
out they must be replaced, and the origi- 
nal investment is thus kept intact. What 
concerns the public is the value of the 
service. It is impossible to keep the plant 
‘brand new.’ To do so would be the 
rankest kind of waste. If a portion of 
the plant is partly worn out but in condi- 
tion to render the same efficient service 
as when the plant was new, the public has 
lost nothing. The loss belongs to the in- 
vestor, unless he has been allowed a suffi- 
cient amount to offset the depreciation. 
To depreciate the capital investment and 
consequently reduce the earning power of 
the investment by reason of the fact that 
replacements, which are not at the time 
in question necessary, have not been 
made, would in effect be confiscation. 
Suppose the investor has issued bonds on 
the property in order to make the invest- 
ment. How can he pay the interest on 
the bonds if the earning power of the 
property is decreased? He could do so 
only by reducing the indebtedness to the 
extent of depreciation, which would vary 
from time to time. The absurdity of 
such a proposition from a practical stand- 
point would be apparent. If the rule of 
depreciating the investment by the amount 
of depreciation should become the estab- 
lished policy in this State, we can see 
very little inducement for the investment 
of capital in Idaho.” 

Allowance for Future Depreciation— 
The Commission finds that an annual al- 
lowance of three per cent of the value 
new of the depreciable physical proper- 
ties should be made for future deprecia- 
tion. 

“While no deduction will be made for 
accrued depreciation we realize that cer- 
tain physical properties begin to deterior- 
ate from the moment they are put into 
service, and unless replacements are made 
from time to time, such properties will 
gradually become unfit for service. Not- 
withstanding the fact that defendant’s 
plant is in first-class operating condition, 
without any actual or tangible signs of 
wear or decay, we know that depreciation 
has constantly been going on since the 
very beginning of its life, and it is only 
a question of time when certain items of 
physical properties will have to be re- 
newed. For the purpose of showing the 
true condition of the plant as well as to 
protect the life of the plant there should 
be established a Depreciation Reserve ac- 
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count to which the cost of renewals shall 
be charged in accordance with the Uni- 
form System of Accounts prescribed by 
this Commission.” 

Services Paid for by Consumers.—The 
engineer for the complainant made no al- 
lowance for the item of “consumers’ con- 
nections” on the ground that it had for- 
merely been the practice of the defendant 
to charge to the consumer this cost of 
making service connections. 

“The records show that prior to 1908 
the cost of such connections was assessed 
against the property owners, and that sub- 
sequent to that time, following a decision 
of the State Supreme Court, the cost of 
such service connections has been borne 
by the defendant. * * * There is noth- 
ing in the record to show that persons 
who paid the cost of service connections 
are now patrons of the defendant or that 
the premises with which such service con- 
nections were made are now held by the 
property owners against whom the cost of 
such connections was assessed. The ad- 
justment of any claims on account of 
charges made for service connections in 
the past is, in the opinion of the Commis- 
sion, a question for determination by the 
courts rather than by this Commission. 
All mains and service pipes of the system 
laid in the streets and alleys of Sand- 
point should be owned by, and placed in 
positions at the expense of, the defend- 
ant.” 

verhead Charges—While it appeared 
that all the interest during construction 
which was actually paid was received 
from operating revenue, and while there 
was no evidence tending to show that the 
defendant ever paid out any amount as 
brokerage fees, the Commission found 
that an allowance of 15 per cent of the 
value of the physical properties would be 
just and reasonable. 

Going Value—The Commission stated 
that, in arriving at the value of defend- 
ant’s water system, it took into considera- 
tion the earnings of the defendant in the 
past, the cost of reproducing the present 
earnings, as well as developing the busi- 
ness and the cost of furnishing free 
service to the complainant and “while the 
Commission makes no definite findings as 
to the going value, it has considered de- 
fendant’s plant as a going concern, in 
actual successful operation.” 

Property Paid for Out of Excess Earn- 
ings—The decision says: “The records 
indicate that a considerable portion of 
defendant’s system has been paid for out 
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of what might now appear to be excessive 
earnings, due, as claimed by complainant, 
to excessive rates in the past. The Com- 
mission, however, will make no deduction 
to offset any real or fancied excessive 
earnings in the past in view of the fact 
that the defendant was then operating in 
the absence of State regulation and pro- 
tection now afforded it under the Public 
Utilities Act, as well as in view of the 
unknown future prosperity and develop- 
ment of the territory served, at the time 
the defendant embarked in the enterprise 
now under investigation.” 

Rate of Return—The Commission al- 
lows a return of eight per cent, but says: 
“This Commission will not be placed in 
a position of stifling ambition and effort 
in the development of public utility en- 
terprises by adopting a fixed per centum 
as the rate of return which a utility shall 
be allowed on its investment. The rate 
of return will be determined in each in- 
dividual case, giving due consideration to 
efficiency and economy in management, 
and thus afford a stimulus for the utility 
to increase its business, to reduce its op- 
erating expense and thereby reduce the 
cost of commodity to the consumer. If 
a public utility can by efficient manage- 
ment reduce the operating expenses be- 
low the ordinary amount, or if it can by 
the application of a broad and public 
spirited policy develop a community and 
thereby develop its business and increase 
its earnings, it is certainly entitled to share 
in the increased earnings directly result- 
ing therefrom. We believe that the ap- 
plication of this policy will create an in- 
centive to greater and more efficient ef- 
fort on the part of the investor and that 
it will redound to the benefit of the com- 
munity served as well as of the entire 
State.” 

ILLINOIS. 

St. Clair County Gas and Electric 
tablished rates for gas in the city of Belle- 
ville vs. St. Clair County Gas and Elec- 
tric Company, in which the Commission 
made a valuation of the property and es- 
tablished rates for gas in the city of Belle- 
ville, the following table of overhead ex- 
penses in percentage as used by the Com- 
mission staff is given. 


Items included in 
overhead expenses 


Transmission and 


distribution 
Plant equipment 


General equipment 


Omission in calcula- 
tions and inventory .. 
Engineering andarchi- 
tecture = me @ 
General supervision 
and wear on tools... . 
Interest during con- 
struction - ; 
Insurance, fire and li- 
ability : 
Organization 
Legal and taxes... 
Contingencies 


Totals sintaiilatanaiitiall 


— 
a 
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The decision says: “The percentages 
found by the engineering staff, when 
weighted, produce a composite overhead 
charge equal to 15.39 per cent of the staff’s 
valuation of the tangible property. In ad- 
dition to the 15.39 per cent, the engineer- 
ing staff testified that not less than 10 
per cent had been allowed in its valua- 
tion to cover contractor’s profit on all 
items of construction which were entitled 
to such surcharge.” 

The Commission allows 7.25 per cent 
as a rate of return on the value of the 
gas property, plus an allowance of 3 per 
cent per annum to cover “depreciation, 
obsolescence, inadequacy, etc.” 


aoe 
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Submarine Batteries Discussed at 
Court Martial. 

Trial by court martial of Rear-Ad- 
miral William N. Little, U. S. N., re- 
tired, on charges of neglect of duty in 
recommending the acceptance of bat- 
tery tests on the submarine K-2 while 
under construction at the Fore River 
(Quincy, Mass.) shipyard, was con- 
ducted at the Charlestown Navy Yard 
during the week of November 1-6, by 
a board composed of seven rear ad- 
mirals. The accused was inspector of 
machinery at the time the vessel was 
being built. 

Testimony showed that while evi- 
dences of imperfect workmanship had 
been found and corrected in about 15 
cells of the boat’s storage batteries, 
the batteries as a whole performed on 
their trials all the work required of 
them by the contract. The prosecution 
contended that the inspector should 
have required a general overhauling cf 
the batteries, and that he exceeded his 
authority in securing an agreement of 
the company to stand behind the cquip- 
ment. 

The specific defect-in the battery was 
the finding of lead drops in a number 
of the cells. Chief Electrician Henry G. 
Grube, of the K-2, said he had never 
found lead drops in batteries until he 
saw them in the cells of the K-2. He 
considered their presence the result of 
imperfect workmanship. 





R. A. Fessenden, for 30 years a stu- 
dent and experimenter on storage bat- 
teries and for three years head chem- 
ist for Thomas A. Edison, appeared in 
behalf of Admiral Little, and testifiel 
that unless lead drops caused short-cir- 
cuiting sufficient to indicate at once on 
a voltmeter, no impairment of the bat- 
tery’s life nor other injurious effect 
would result. In cases where a bat- 
tery is kept floating across busbars 
there might, however, be some effect 
on life, but none in the present in- 
stance. 

Asked as to the cause of active ma- 
terial forming on the separators and 
producing shorts, Professor Fesseden 
answered that every time a battery is 


Vol. 67—No. 29 


charged the volume of chemicals js dif. 
ferent. A shelf on a plate might pre. 
vent the active material dropping to 
the bottom unless bubbling counteracts 
it. The renewal of a certain per cent 
of pasted plates is inevitable after 
about two years’ service, owing to 
active material being deposited on 
warped or deformed plates. The pres. 
ence of lead drops is not necessarily 
harmful. At the time the K-2’s battery 
plates were burned in, even the best 
workmanship could not have prevented 
drops. Now, however, special appa- 
ratus is employed, which obviates this 
occurrence. 

Stephen A. Gardner, Quincy man- 
ager of the Electric Boat Company, 
Groton, Conn., said it was customary 
to charge batteries soon after a sub- 
marine is launched; and until turned 
over to the government the battery is 
in constant use. In the K-2 case, 15 to 
20 cells appeared abnormal before de- 
livery. These were corrected and a 
three-hour discharge test was run, as 
required by contract, which showed the 
boat capable of a 8.5-miles-per-hour 
speed, submerged. 

Joseph Starkenstein, representing the 
battery company, explained an appli- 
ance designed to prevent lead drop- 
ping. He stated that he personally di- 
rected the burning in of the sub- 
marine’s battery. After each group was 
burned a magnet test was made to de- 
termine whether there was any elec- 
trical connection between plates of op- 
posite polarity. If any appeared the 
elements were removed and the cause 
of the connection eliminated. 

Admiral Bowles, president of the 
Fore River Shipbuilding Company at 
the time of the K-2 construction, testi- 
field that Admiral Little was a very 
exacting inspector. 


aoa 
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Long-Distance Telephones Along 
the Lincoln Highway. 

The Lincoln Highway tourist across 
Nevada is to have another convenience 
at his service. It is planned to run a 
double-copper telephone wire along 
the Lincoln Highway from Salt Lake 
City to Ely, and thence to Reno. Cut- 
in stations will be established one mile 
apart along the way, and by means of 
these stations no traveler could ever 
become stranded at a greater distance 
than a half-mile from a telephone sta- 
tion from which he could call for re 
lief. 

A traveler will be able to procure 
an instrument at either end of this 
route by paying a small deposit on it, 
just sufficient to insure its return i 
proper condition when he reaches the 
station at the other end of his journey. 
Certainly the so-called terrors of desert 
travel are rapidly being shorn of thet 
terrors. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- | 
lished. 

















Questions. 

No. 314.—TALKING S1cGNs.—What means 
are used in electric “talking” or word- 
spelling signs to prevent injurious arcing 
at the contacts where the current is con- 
tinually changed from lamp to lamp?— 
A. F. B.. New York, N. Y. 


No. 315—Motor-Driven Mortton-Pic- 
turE MAcHiNES.—About what percentage 
of our large cities having over 100,000 
population permit the use of motor-driven 
motion-picture machines ?—S. P. L., To- 
peka, Kans. 


No. 316. — Protectinc LIGHTNING 
Grounps.—What is the best method of 
protecting lightning rods and the ground 
wires of lightning arresters where the 
wires are exposed to injury near the 
ground? I understand that iron pipes are 
objected by some authorities.—L. F. 
B., Wilmette, Il. 


No. 317.—WIRING For Etectric RANGES. 
—In wiring an apartment building for 
electric ranges, each of which has a maxi- 
mum possible load of two kilowatts, what 
is the best arrangement of the special 
range circuits so as to economize wire 
and reduce the voltage drop to the mini- 
mum ? _ Meters to be in the basement.— 
D, A. T, Chicago, II. 


Answers. 
_No. 309.—Automatic Cutout.—It is de- 
sired to keep an electric water heater tak- 
ing 550 watts in circuit as continuously 
as possible. A few other devices and 
lamps are also on this circuit, but are 
turned on for short intervals only. Is it 
Possible to devise some automatic means 
lor temporarily cutting out the heater 
while the other load exceeds one ampere? 
he device must reconnect the heater as 
soon as the other load is cut off or re- 
duced to less than one ampere—V. B 
Milwaukee, Wis, 7 


The ordinary current-limit relay is un- 
suitable for the conditions imposed. It 
's built to open the circuit or close it, as 
the case may be, at a predetermined 
maximum current, which it will do, but 
it will not reset at the same value as it 
kicked out at, but at a much lower value. 
Therefore to fully meet your conditions 
tis necessary to use a floating-plunger 
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relay with spring suspension, as shown. 
This type of relay will automatically 
reconnect the circuit when the load comes 
back to normal. But if a heavy current 
is to be handfed, a contactor should be 
used, and the relay employed to close the 
contactor-coil circuit; otherwise arcing at 
the contacts would soon destroy them. 
Should you desire to build your own 
relay, the dimensions given on the dia- 
gram are correct. The spring should be 
made adjustable, and the plunger should 
be about two-thirds way down in the 
coil. The spring can be made of 36 turns 
of No. 20 B. & S. brass spring wire. The 


a | - 
4 


Platinum Contacts/ * 














No. 309.—Automatic Cutout. 


coil should be wound with 290 feet of 
No. 15 double-cotton-covered copper wire. 
—J. H. MclI., North Sharon, Pa. 


No. 310.—CLEANING Com™MutTATors.—I 
would like to know of something which 
may be safely used around motors and 
dynamos for cleaning gummy commuta- 
tors, etc. We have been using gasoline, 
but have had trouble from sparks from 
the brushes igniting the gasoline—A. S. 
N., Plymouth, Mass. 

The cause for the commutator becom- 
ing gummy should be looked into and in- 
vestigated rather than a method deter- 
mined for cleaning the same after it has 
reached this gummy stage. This com- 
mutator is lubricated, apparently, by some 
oil, paraffin, or similar substance, which is 
not dry and which accordingly attracts 
and collects dust and dirt. This oil may 
be present in the form of a vapor, often- 
times caused by a crankshaft splashing in 
oil, especially noticeable on direct-con- 
nected engine-driven generator sets. More 
likely, however, the brushes used on the 
commutator are impregnated with paraffin 
or some other grease or oil, a method 
used by some manufacturers to reduce 
the brush friction. These brushes, when 
used on a commutator which has a high 
peripheral speed or when they are sub- 
jected to a high current density, due 
either to design or overload, bake and 
the lubricant is forced out of the brush, 
collecting on the commutator which 
causes the so-called gumming. 

The remedy in either case is to pur- 
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chase a set of high-grade dry brushes of 
fine, dense texture, which are truly self- 
lubricating. They consist of finely pul- 
verized carbon with which is mixed a 
certain percentage of plumbago or graph- 
ite for lubrication, and in case of flush 
mica a small percentage of abrasive ma- 
terial to take care of the mica. These 
brushes, being of dense texture, will not 
absorb oil and being mixed with graphite 
are not only self-lubricating, but also dry. 
The use of brushes described above will 
prevent gumming of the commutator. 
Brushes of this quality, while manufac- 
tured abroad, can be obtained in this coun- 
try. They are broadly advertised—W. 
H. C., New York, N. Y. 

I have perused with interest the several 
suggestions put forth in the issue of 
October 23 regarding the cleaning of com- 
mutators, which are very good, but why 
not get to the root of the evil? I have 
found 99 times out of a possible 100 that 
the gumming of commutators may be 
traced directly to the oil bearing on the 
commutator side, the cause being that there 
is oil leaking, or rather creeping, along 
the shaft to the commutator and thence 
to the brushes. Now if these brushes 
are soft carbon or more especially the 
ordinary self-lubricating brush they will 
gum the commutator badly; if a hard 
carbon this will not occur so readily, but 
the oil will cause sparking and cause the 
mica to carbonize in weak places, pro- 


No. 310.—Drain to Keep Oil from Commu- 
tator. 


ducing short-circuits between bars with 
the natural result of burning out a coil 
or coils, if not caught in time. Now, a 
remedy is this: Most bearings of later- 
day motors or dynamos have a groove 
about one-eighth inch deep cut in them, 
about one-fourth inch from the commu- 
tator end and, also from pulley and arma- 
ture end, when they are trued up in the 
lathe or boring mill, with a hole bored 
through the bottom emptying into the 
oil well. See accompanying sketch, which 
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represents commutator-end bearing. In- 
spect your bearing on commutator end, 
clean groove of dirt, see that the hole 
to oil well is free or, if none is found, 
with hole to oil 


have a groove cut in 


well and your trouble will cease—R. A. 
D., Lake Mills, Wis. 

No. 311—Simpcte Rate System.—Has 
any system of rates for residence custom- 
ers of a central station ever been devised 
which, though based on actual or as- 
sumed maximum demand and including 
primary and secondary rates for, say, 30 
hours’ use of this demand, can be fully 
explained to any customer without using 

a ’ ” “ ” 
the words “30 hours’ use, demand, 
“maximum demand,” or even “kilowatt- 
hours”? If such a simple system is as 
yet too ideal, what is the nearest approach 
thereto that has been attained?—W. H. 
T., Ann Arbor, Mich. 

It seems to the writer that the ordinary 
user of electric power has no knowledge 
of the electrical their values 
while he does know that he has an elec- 
power and can 


terms or 


tric light of a certain 
figure that when this is used a certain 
hours he will have to pay a 
He can also realize that, 


number of 
certain amount. 
after he has used this light for this cer- 
he will get a longer time for 
this 


tain time, 


the same for longer use of 
light. 

Why not 
the electrical 
learned to do in the last 
tell the story in hours of light used (not 
“lamp-hours,” as this is a technical term). 
One can show the customer that he will 
in ordinary use turn on a certain num- 
ber of lamps every evening and use them 
for some time. This will constitute his 
demand, although he will 
such. Further tell him that, if he uses 
these lamps for less than an average of 
one hour each night, he will pay for the 
light used at the rate of one cent times 
the number of hours, thus dropping dis- 
the 30 hours of demand and 
also reference to kilowatts or kilowatt- 
It is also better to state the case 


money 


therefore, drop the use of 
terms (as the writer has 


15 years) and 


not know as 


cussion of 


hours. 
to him in candlepower of a certain lamp 
and connect this with the proper wattage. 
This is the same as telling the customer 
that, if he does not use his maximum de- 
mand for 30 hours per month, he will be 
on a certain X rate. 

Further it will be plain to the customer 
that, if he is to use more than his average 
of one hour per night of a given number 
of lamps, he will get two rates. One as 
will be at 
the rate of Y number of hours use of 
the given size of lamp for one cent. This 
Y is naturally larger than X by the ratio 
of the second rate over the first—W. M. 
P., Seattle, Wash. 


before stated and the excess 


No. 312.—CoNNECTION OF BELL-RINGING 
TRANSFORMER.—Recently I was called to 
correct some trouble in a door bell rung 
from a bell-ringing transformer. I found 
that the push-button was arranged to 


close the primary circuit of the trans- 
former, 


the secondary being connected 
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directly to the bell. The contacts of the 
push were burned from arcing, which did 
no further damage because it was in a 
non-combustible case. It was explained 
that this connection had been insisted on 
to save the small current that the trans- 
former would take continuously. Is there 
any provision in electrical construction 
rules to prohibit this connection?—E., S., 
Atlanta, Ga. 

From the Underwriters’ point of 
view there is no objection to connect- 
ing a push-button in the primary cir- 
cuit of a transformer designed for bell 
ringing, when the primary voltage of 
same does not exceed that of the or- 
dinary lighting circuit of 110 volts, pro- 
viding, however, that all parts of the 
circuit in question are wired in accord- 
ance with Class C, as stated in the 
latest edition of the National Electrical 
Code rules 16 to 19, pages 30 to 34. 
From the foregoing it will be noted 
that the construction must be the 
equivalent of that used for lighting, and 
would necessarily be much more costly 
than that commonly used for bell work 
when less than 10 volts are employed. 
There is no approved bell push-button 
tor the voltage desired, but a standard 
quick-break switch with slight 
modifications may be used for this. 

\s the many of the 
small transformers for this 
class of work is practically negligible, 
in fact, so little that it does not register 
on a three-ampere integrating meter 
unless same is not properly adjusted to 
prevent “creeping,” it would be better 
to connect the push-button in the sec- 
ondary than in the primary circuit. 
This will insure better operating condi- 
tions and service, less tendency to arc, 
and cheaper and safer construction. 
This is the standard practice —M. K.., 
Passaic, N. J. 


door 


loss in 
designed 


iron 


No. 313.—TrousBL_eE NEAR WIRELESS STA- 
tIoNs.—Why is it that in residences in 
close proximity to wireless stations 
watt-hour meters frequently burn out and 
lamps and lamp sockets become short-cir- 
cuited? Is there any danger to life or 
from fire? How do central-station com- 
panies overcome the difficulty?—C. F., 
Chicago, IIl. 

When a conductor is cut by an elec- 
tromagnetic field an electromotive force 
is induced in that conductor, the mag- 
nitude of this electromotive force de- 
pending, amongst other things, upon the 
length of the conductor and the 
strength of the field of flux. In wire- 
telegraphy the antennas are 
charged and discharged very rapidly at 
a high potential with the result that 
electrical energy is radiated into space. 
The amount of energy thus radiated is 


less 


very considerable in the case of the 
large high-power stations, and even 
with the smaller ones belonging to 


amateurs may sometimes be sufficient 
to blow fuses, burn out the potential 
coils of watt meters, etc. The nearer 


the secondary conductors, which in this 
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case are the house wiring and the over. 
head leading-in wires, are to the wire- 
less station the greater the amount of 
energy induced in them, the higher the 
induced voltage and the greater wil] be 
the likelihood of trouble. The yol. 
ages induced in circuits in close prox- 
imity to stations may sometimes be 
high enough to cause sparks of 0.25 
inch to jump to earth, and to occasion 
severe shock in many While 
these shocks may be serious enough to 
cause painful blisters they usually do 
nothing more than bring temporary 
discomfort, although the muscular con. 
tractions following a shock may easily 
result in a person releasing his hold 
and falling to his death. 

There are several ways in which dis- 
turbances from wireless stations may 
be overcome. One way is to place all 
wires in a metallic sheath, which in 
turn is grounded at frequent intervals, 
This method is not always feasible, for 
example, with overhead wires. Anoth- 
er way is to shunt a high resistance 
(noninductive) from lines to ground, 
so that the charge may leak away, 
This method is inexpensive where the 
amount of energy to be dissipated is 
small, but is unsatisfactory for other 
than the smallest stations. A _ third 
way, and one which is in all respects 


satisfactory, so far as protection is 


cases. 


concerned, consists of installing alum- 
inum type lightning arresters from 
lines to earth. Unfortunately, this type 


of arrester if left permanently connect- 
ed to an alternating-current circuit re- 
quires rather frequent attention and re- 
newal of the electrolyte, on account of 
the comparatively rapid deterioration 
of the latter. This is not a serious 
matter where skilled labor is available, 
as would be the case round high-power 
stations, but the complications and 
maintenance costs preclude its use in 
general for protecting residences. The 
fourth method, which is applicable to 
all residences, etc., consists of connect- 
ing a vacuum-tube arrester between all 
lines and ground. This arrester, which 
has been developed especially for the 
protection of residences, consists of a 
gap comprising a disk electrode oper- 
ating in an exhausted tube. 

Many central-station companies have 
rigid rules covering the connection of 
wireless outfits to their mains, although 
these rules cover the protection of the 
company’s system and apparatus rather 
than the house wiring, which may be 4 
very different thing. No one should be 
allowed to connect a wireless outfit to 
a distributing system without a permit 
from the central-station company, and 
many companies have such a ruling. 
Notwithstanding this, an enthusiast will 
now and again install an outfit, but it 
makes itself known by causing flicker 
ing of the lights, blowing fuses, etc— 
K. R., Chicago, Ill. 
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Generating and Distributing Sta- 
tistics of Pacific Power & Light 


Company. 
The Pacific Power & Light Com- 
ating in Oregon and South- 
ington, has recently com- 
teresting schedule of kilo- 
statistics covering a com- 
| of generation and distribu- 
various interlocking sys- 
» year ending June 30, 1915. 
es afford a comprehensive 
the activities of the differ- 
and hydroelectric stations, 
tive operating territory of 
indicating an average 
of seventeen per 
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WALLA WALLA SYSTEM. 
Generated 
Kilowatt-Hours 
937,700 
..-. 1,339,925 
...17,557,521 
.... 1,911,620 
... 1,399,679 
9,900 
159,096 


Drop 
Naches (5! 
Naches (\ 
Fruitvale 
Prosser 
Kennewit 
Walla W 
Walla W 
Waitsb 
Tucanno1 
Bought f 
Power ( 
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(Steam). 
(Water) 
Water) lileibiibdteneniesinkegait 
) months) 
Hanford Irrigation & 
pany : eee 988,614 
rated and Bought........35,995,432 
Kilowatt-Hours 
Distributed 
7,637,860 
. 1,729,580 
784,284 
882,197 
7,934,857 
,789,689 
607,186 
429,207 
.575,214 


Total Ge 


City 
North }¥ 
Toppen SI 
Sunnyside 
Prosser 
Pasco 
Walla 
Daytor 
Pomero 
Pendlet« 
Sold 


Powe 


ee 
lianford 
pany.. 


Total ibuted..... »378,346 

Loss per cent) 6,617,086 

HOOD ER-TYGH VALLEY SYSTEM. 

; Kilowatt-Hours 

Static Generated 

1m Hood River Gas 

Company 231,260 

erated and Bought........ 3,334,060 

Kilowatt-Hours 

Distributed 

in 39,530 

— ne f)) ee 

ood River Gas & Elec- 

ympany..... 105,420 

I i ha ee 2,663,380 

0.1 per cent) 670,680 
TIRE PACIFIC SYSTEM. 

Kilowatt-Hours 

Generated 

Walla Walla encceaceeenceneesd0 990,400 

er-Tygh Valley......... : .. 3,334,060 

cneeedimiadiie 5,675,375 

66,808 

110,248 

292,000 


Hood R 
Astoria 
Pomero 
White § 
Goldend:] 
Total Generated and Bought........45,473,923 
Kilowatt-Hours 
Distributed 
seneeeeee-29,319,946 
..... 2,663,380 


Syste 
Yakima 
Hood 
Astoria 
Pomeroy (2 months)... 
White Salmon 
Golden le 


Walla Walla ........ 
er-Tygh Valley. 


292,000 


istributed a FF 
7 per cent) . 7,727,069 


ee eee 
Protection of X-Ray Operators. 
The Rontgen Society (London) has 
recently formulated a set of rules or 
recommendations for the protection of 


X-ray operators from the dangers at- 
These will 


Total 


OSs 


tending the use of X-rays. 
be issued in card form, 
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Extraordinary Telephone Develop- 
ment in Chicago. 

The number of Bell telephones in 
the city of Chicago has reached the 
400,000 mark. With a population of 
2,500,000 this gives Chicago approxi- 
mately one telephone to every seven 
inhabitants. This development is con- 
fined to the city limits and does not in- 
clude the Chicago Telephone Com- 
pany’s suburban territory. Compared 


‘to other large cities in this country this 


number is significant. New York City 
has 428,750 telephones, Philadelphia 
has 150,400 telephones, Boston has 88,- 
100, Pittsburgh has 76,140, San Fran- 
cisco has 118,217 telephones. These 
figures cover the metropolitan  sec- 
tions of the various cities only, and do 
not include any suburban points. 

The city of Chicago now has more 
telephones than the nine countries 
Italy, Spain, Hungary, Belgium, Portu- 
gal, Roumania, Bulgaria, Servia and 
Greece combined; more _ telephones 
than the whole Russian empire 
more than twice as many telephones 
as the whole of Austria. Chicago sur- 
passes by far all European cities in 
the number of telephones in service. 
Lodon has 258,895; Paris has 95,033: 
Berlin has 154,800; Stockholm has 85,- 
641; Vienna has 64,438; Budapest has 
27,944; Petrograd has 54,815. 

This attainment represents an 
crease of 1,400 per cent in telephones 
in the city of Chicago during the last 
15 years. In 1900 there were only 26,- 
661 telephones in service. This in- 
creased to 104,338 by 1905. In 1910 
there were 239,082. In 1900 the aver- 
age daily number of originating calls 
in the Chicago exchanges was 324,000. 
The average number of daily originat- 
ing calls at present is 2,000,000. The 
total number of originating calls dur- 
ing the whole year of 1900 was 108,- 
000,000 while the total number of orig- 
inating calls last year was 607,450,000. 

The Chicago Telephone Company 
was incorporated January 14, 1881. Its 
first telephone building was erected in 
1887 at the corner of Washington and 
Franklin streets. It was a seven-story 
building and was considered a_ sky- 
scraper at that time. The present main 
office building at 212 West Washing- 
ton Street is 20 stories high and the 
largest building in the world devoted 
exclusively to telephone purposes. In 
addition to the main office building, the 
Telephone Company has 39 other build- 
ings throughout the city used for ex- 
changes and» supply stations. 

The underground and cable system 
of the Chicago Telephone Company is 
the largest and most complete in the 
world; embracing 712 miles of conduit, 
which contains 3,398 miles of duct, car- 
rying 1,081,704 miles of underground 
wire. The aerial plant contains 119,- 
527 miles of aerial wire and 1,475 poles. 
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From a pamphlet of 500 names, the 
Chicago Telephone directory has 
grown to a large book, containing more 
than 410,000 listings. The Chicago 
Telephone Company is one of the big- 
gest employers in the city; in the city 
alone, the company has in its service 
3,978 male employees and 6,367 female 
employees, of whom 5,600 are opera- 
tors. The company spends on an av- 
erage $6,800,000 a year for construc- 
tion and wages. It is constantly ex- 
tending its facilities, enlarging present 
exchanges and building new exchanges 
to meet the growing demand for tele- 
phone service. 

The Chicago Telephone Company 
not only covers the local field thor- 
oughly, but its affiliation with the 
American Telephone & Telegraph 
Company affords its patrons ample op- 
portunity for telephone communication 
with all points in the United States 
and Canada. Bell lines reach 70,000 
cities, towns and rural communities and 
extend from coast to coast. 

—__—_--e—____— 
Argentina-United States Wireless 
Concession. 

The Federal Holdings Company, of 
New York, has been granted a conces- 
sion for the construction of a high- 
power station in Argentina, 
near Buenos Aires, for communication 
with a station to be erected at New 
York. The Review of the River Plate 
states that the company obtaining the 
concession owns the Poulsen patent 
rights in the Americas, and that it is 
proposed to employ this system for the 
new wireless service. It is also stated 
that the stations are likely to be ir 
operation within 18 months. 

The concession is for 30 years from 
the time the plans are approved. The 
rate between: Argentina and the United 
States, it is required, shall be lower 
than two-thirds of the vcelegraphic 
tariffs in force. State radiograms and 
those of authorized national represent- 
atives are to be accorded preference 
and to be charged 50 per cent of the 
ordinary tariff. The company is to 
transmit, free of charge, the official 
radiograms of the government and of 
its agents in foreign countries, and 
meteorological information in less than 
10-word messages between the national 
observatories which maintain communi- 
cation with the company. 

The right is reserved to impose the 
requirement that all of the employees 
shall be Argentine citizens. The op- 
erators must have Argentine diplomas 
identical with those required of oper- 
ators on vessels flying the Argentine 
flag. The company undertakes to give 
facilities to the technical staff of the 
Argentine navy. It is declared that 
the present authorization does not im- 
ply the granting to the company of the 
monopoly of radio communication. 


wireless 
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Railway Electrification at Sydney, 
Australia. 

The American consul at Sydney, 
Australia, reports that at the present 
time two schemes for electrifying cer- 
tain existing lines of urban and subur- 
ban railways are engaging the atten- 
the local transportation de- 
partments. The railway service known 
as the North Shore line, running from 
Milson’s Point (the traffic center im- 
mediately opposite the city proper) to 
Hornsby (13 miles away on the main 
the north) is 
Already a tun- 
harbor 
necessary supply 
to supply power 


tion of 


line from Sydney to 
about to be electrified. 
driven under the 
the 


idea is 


nel is being 
carrying 
cable. The 

for this service from the existing gen- 
erating White Bay on the 
Sydney side of the harbor. The work 
Railway 


Wales 


for 


station at 


is being carried out by the 
Department of the New South 
Government. 

The 


extensive 


more 
in conception and is only 
the enabling 
bill, in the State Parliament, be- 
fore being started. The following out- 
line of the proposed improvements has 
been furnished by an official of the 
Public Works Department, J. J. C. 
Bradfield, chief engineer of 
metropolitan railway construction and 
is in full charge of the preliminary ar- 
rangements. Mr. Bradfield recently 
visited the United States, and it is in- 
teresting to know that his experiences 
there undoubtedly paved the way for 
American business in 
with the forthcoming en- 
Mr. Bradfield says: 
about to be 


second project is much 


awaiting passing of an 
now 


who is 


considerable 
connection 
terprise. 
The electric 
undertaken in the metropolitan area of 
Sydney include: (a) The immediate 
electrification of the inner-zone subur- 
ban railways, comprising 64 route 
miles or 200 track miles, and in the 
near future the electrification of the 
outer-zone suburban railways radiating 
some 36 miles from Sydney, an addi- 
tional length of 200 track miles. (b) 
The construction of a 16-mile, double- 
track loop railway around the city of 


railways 


Sydney. (c) The construction of 
double-track railways to the eastern, 
western, and northern suburbs, con- 


necting with the existing railways and 
with the city railway—a length of 37 
miles of single track. 

The ruling grades will be about 3.5 
per cent with the load and 2.5 per cent 
against the load, while the sharpest 
curve it 11.5 degrees radius. All plat- 
forms will be 520 feet long, and will 
be placed in shallow subways; access 
will be generally by steps. Power 
will be supplied from overhead wires 
to the train motors at 1,500 volts. 

The railways to the northern and 
western suburbs necessitate long-span 
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cantilever bridges across the harbor, 
without piers in the fairway; the 
bridge to North Sydney to be 1,600 
feet center span, accommodating four 
lines of railway, a main roadway 35 
feet wide, a motor roadway 18 feet 
wide, and a footway 15 feet wide. The 
bridge to Balmain to be 1,350 feet cen- 
ter span, accommodating two lines of 
railway and the same roadways and 
footways. The clear headway for 
shipping under the bridges to be 170 
feet at high water. 

The total cost of the scheme is ap- 
proximately £20,000,000 ($97,330,000 at 
normal rates of exchange). An act 
authorizing the expenditure of £6,400,- 
000 ($31,145,600) is before Parliament. 

The construction of the city railway 
and portions of the eastern and west- 
ern suburban railways are to be put 
in hand and carried out by the firm 
of Norton Griffiths on a percentage 
basis, the Public Works Department 
supplying plant and material. 


Powe 
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Institution of Electrical Engineers. 

No students’ meetings of this insti- 
tution will be held in England during 
the has just opened. 
Men of “eligible” age from these sec- 
tions are either away on military or 
naval service, or are engaged in con- 
nection with war munitions engineer- 
ing operations. For the same reasons 
the general engineering societies are 
making no arrangements for students, 


season which 


and all the great universities and 
schools have their ranks greatly de- 
pleted. The presidential address to 


the Institution of Electrical Engineers 
in London was to be delivered by C. 
P. Sparks, the new president, on 
Thursday, November 11. The meet- 
ings at some of the sections in the 
provinces will be fewer in* number than 


usual as these are held in districts 
where war manufacturing is at its 
height. The following are the matters 


that are coming before one or another 
of the meetings in London or the 
provinces during the next few months: 

“Difficulties of Design of High-Speed 
Generators,” by Prof. A. B. Field. 

“Design of High-Pressure Distribut- 
ing Systems,” by J. R. Beard. 

“Predetermination of the Perform- 
ance of Dynamo-Electric Machines,” 
by Prof. Miles Walker. 

“Possibilities in the Design of Di- 
rect-Current Traction Motors, etc.,” by 
N. W. Storer. 

“Electric Heating: 
tion and Future Development,” 
Wilkinson. 

“Distribution and Rise of Tempera- 
ture in Field Coils,” by Prof. Magnus 
Maclean and D. J. M’Kellar. 

“Notes on the Ignition of Explosive 
Gas Mixtures by Electric Sparks,” by 
J. D. Morgan. 


Its Present Posi- 
by G. 
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Louisville Jovians Complete Plans 
for Electrical Prosperity Week. 
The night of November 29 has been 

selected by the Louisville Jovian Com- 

mittee for the parade which will jn. 
augurate Electrical Prosperity Wee, 
in Louisville. The remainder of the 
week’s activities will be centered at 
the festival to be held in the Armory 
at Sixth and Walnut Streets. Plans for 
the celebration in Louisville are going 
ahead and the members of the com- 
mittee are looking forward to a cele- 
bration which will do much for busj- 
ness. 
; ———~»+e—___ 
Big Gun Shuts Off Current in 
Hoosac Tunnel. 

During the passage of a 16-inch gun 
through the recently electrified Hoosac 
tunnel, on its way from the arsenal at 
Watertown, Mass., to the Sandy Hook, 
N. J., proving ground, the electrical 
energy was entirely shut off in the tun- 
nel as a precaution against short-cir- 
cuiting with the overhead wires. The 
two special cars carrying the gun were 
hauled by steam. 

The cannon is_ the 
weapon yet produced in this country, 
its weight being 113 tons. 


Pw 
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Dinner Meeting of Chicago Elec- 
trical Engineers. 

An innovation in the series of joint 
meetings of the Chicago Section, Amer- 
ican Institute of Electrical Engineers, 
and the Electrical Section, Western So- 
ciety of Engineers, will be the dinner 
meeting to be held at the Hotel Sher- 
man, Chicago, on the evening of No- 
vember 22. Leonard A. Busby, presi- 
dent of the Chicago Surface Lines, will 
be the principal speaker, his subject 
being “Street Railways.” 

New Officers of Philadelphia 

Vehicle Section. 

At a meeting of the Philadelphia 
Section of the Electric Vehicle Asso- 
ciation of America held on October 26 
the following officers were elected: 

Chairman, R. Louis Lloyd. 

Vice-chairman, Emlen S. Hare. 

Secretary, H. H. Doering. 

Executive Committee: Walter H. 
Johnson, F. B. Whitney, A. W. Young, 
R. L. Heberling, W. A. Manwaring. 
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Dayton Jovians Will Celebrate. 

Jovians of Dayton, O., are planning 
to hold one of the most spectacular 
rejuvenations ever seen in that city on 
December 2, at the Hotel Miami. The 
rejuvenation proper will be held in the 
roof garden, and a number of candi- 
dates will be initiated. The banquet 
following is to be the most elaborate 
ever held by the organization, in honor 
of a number of distinguished guests. 
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Causes of Electrical Accidents in 
English Collieries. 
One of the British government’s in- 


spectors of mines has reported on the 
circumstances attending four fatal 
electrical accidents which occurred in 
the York and North Midland Division. 


In one case a tipper, while working at 
was killed by an electirc 


the screens 
shock sustained by touching a bare 
place in lighting cable which was 


by mischance at 500 volts above earth 
: While standing under the 
opening through which the 
elivered and through which 


potential. 
lintel of a1 


tubs were 

there passcd three ordinary lighting 
wires, No. 14 gauge, rubber-insulated, 
tape-wound and braided, he cried out 
and was found to have hold of one of 
the wires which was bare for about 


0.75 inch. The lamps on the circuit 
were 110-volt, but the circuit was sup- 
plied by current from a 500-volt three- 
phase system, one wire of the circuit 
ected to one of the phases 
of that stem and the other to a 
tapping taken from the transformer 
supplying the 500-volt current (which 
originated from a 11,000-500-volt trans- 
pressure between the 


being co! 


former). The 


Rocking Arm Operating the Three Knives 


fine Co! Spring, [hissing 
After the Accident 





The main switch was mounted on the 
wall of the building and below the 
traveling platform, and at a height con- 
venient for the operator there was a 
controller. Three-phase current at 500 
volts was supplied through the switch 
to overhead bare wires, and from these 
wires rubbing contacts supplied the 
motor. It was the man’s duty to oil 
the machinery on the platform, but be- 
fore doing so to switch off the current. 
He had apparently operated the switch 
handle for this purpose, as it was sub- 
sequently found in the off position, but 
afterwards by placing his right hand 
on the bare wire he got electrocuted. 
When the switch cover was removed 
it was found that the release mechanism 
of one knife was broken, thus leaving 
one phase alive. As shown in the ac- 
companying sketch, the release was 
controlled by a fine coil -spring be- 
tween the rocking lever and one end 
of the knife. The other end of the 
knife at the point A, where struck by 
the rocking arm, was worn away and 
there was a slight groove worn in the 
saddle at B, so that when the switch 
handle was moved to the off position it 
would fail, without the spring, to open 
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Point of Knife 


Nut Fused 7 
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Diagram Showing Cause of Switch Trouble. 


line to which the lamps were con- 
nected and the tapping point in the 
transformer winding was 110 volts. In 
this way, the normal 110-volt circuit 
reality a 500-volt circuit, as an 
earth on either of two phases would 
cause the lamp circuit to assume a pres- 
sure of 500 volts above earth. Sub- 
sequently it was found that one of the 
phases of the system, other than that 
supplying the lamps, was faulty, there 
being an earth in a small meter-trans- 
former in the substation. The man in 
all probability received a 500-volt 
shock. Mr. Nelson, the government 


was in 


electrical inspector, recommended that 
it be made the duty of some particular 
individual to see to this lamp circuit 


and maintain it; that only low pressure 
should be used for lighting; and that 
some means be provided for indicating 
any defect in the insulation of the 500- 
volt surface system, and of every sys- 
tem. 

second case an oiler was 
electrocuted at the by-product coke- 
oven stamp. The motor and gearing 
driving the stamp were mounted on a 
traveling platform moving on rails 
about ten feet from the floor level. 


In the 


the switch. The wearing of these points 
would put excessive strain on the 
spring. There was considerable evi- 
dence of fusing in the box and all three 
springs were gone. The British Regu- 
lations require that “every switch in- 
tended to be used for breaking a cir- 
cuit, and every circuit-breaker, shall be 
so constructed that it cannot, with 
proper care, be left in partial contact. 
This applies to each pole of the double- 
pole or multi-pole switches or circuit- 
breakers.” It was said that the switch 
in this case had worked satisfactorily 
for four years and was testified by an 
electrician to be in working order 
seven hours before the accident; also 
that the ram driver had hold of the 
bare wires two hours before the ac- 
cident. But Mr. Nelson, after examin- 
ing the switch, held that it had not 
been properly maintained, and that its 
failure so soon after inspection indi- 
cated neither efficient inspection nor 
satisfactory maintenance. The switch 
required renewal and those responsible 
had failed to attend to it. 

In the third case a coal-cutter ma- 
chine man working a 25-horsepower bar 
cutter (440-volt, squirrel-cage, three- 
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phase motor) received a fatal electric 
shock at the coal face while fitting a 
rail to a steel tie just in front of the 
machine. He was found dead with the 
loose rail in his left hand and a ham- 
mer in his right. When the trailing 
cable was opened out it was found 
to have two faulty places on the con- 
ductors and two breaks in the earth 
wire. An assistant electrician said he 
had examined the trailing cable about 
ten hours before by passing his hand 
along the leather covering, but the in- 
spector says that by such an examina- 
tion he could not judge more than that 
the covering was right. Owing to the 
way in which the cable was constructed 
it was impossible to say definitely 
where the cable was faulty until the 
leather cover had been stripped off. 
Only a test would indicate the break 
in the earth wire. The cable had been 
in use five years and was naturally in 
a well worn condition. The break was 
no doubt due to constant coiling and 
uncoiling under working conditions. A 
month is regarded as too long to trust 
to the continuity of any earth con- 
ductor; indeed Mr. Nelson holds that 
earth conductors of trailing cables 
should be tested for continuity each day. 

The last of this series of accidents 
was the death of an assistant electrician 
while he was engaged in splicing an 
electric cable carrying 550 volts pres- 
sure in a gateway in a colliery seam. 
The man had himself, before proceed- 
ing to work, chalked on the junction 
switch-box cover the warning: “Don’t 
touch this switch!” The current was 
subsequently switched on by some per- 
son unknown. This accident was, of 
course, quite avoidable and was ap- 
parently due to somebody’s careless- 
ness in failing to read the notice. It 
has since been arranged for the switch 
lever to be locked while repairs are 
going on between the switch and the 
coal face. In such cases the key should 
be in the possession of the individual 
working on the dead conductors. The 
inspector (Mr. Mottram) adds: “This 
appears to be the practice in working 
on high and medium-pressure mains on 
the surface, and it is obviously as neces- 
sary underground. Clearly no person’s 
life should depend upon a chalked mes- 
sage being observed and acted upon.” 

Mr. Mottram shows in the course of 
much statistical and other matter, that 
the number of portable electric safety 
lamps in use in the collieries in his 
district has grown to 38,035 as com- 
pared to 25,004 and 4,608 in the two 
preceding years. 


><: 


Edison and Tesla Named for Nobel 
Award. 

Thomas A. Edison and Nikola Tesla 
have been mentioned, Copenhagen dis- 
patches state, as likely recipients of 
the Nobel award for physics. 
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Novel Features to Characterize 
Electrical Prosperity Week in 
Many Cities. 

It is now apparent from many indica- 
tions that the Electrical Prosperity Week 
celebration which is to begin on Novem- 
ber 29 will be no ordinary affair. 

Collier's, the well known national week- 
ly magazine will issue a special advance 
edition to its regular November 27 Elec- 
trical Prosperity Week number devoted 
principally to giving publicity to the cele- 
bration and what it hopes to accomplish. 
This edition by November 15 will go to 
25,000 central stations, dealers, contrac- 
tors and jobbers in addition to the thou- 
sands of other readers. It is a significant 
fact that this is the first time that any 
of the more widely circulated popular 
magazines ever gave so much prominence 
to a trade movement. The edition will 
editorial; a letter from 
Edison endorsing the move- 


contain an 
Thomas A. 
ment; news of what the cities are doing 
everywhere to participate in the celebra- 
tion; and many special 
from manufacturers. 


advertisements 


Many newspapers will also bring out 
special the Week, among 
these being the following: Los Angeles 
Times, Daily News, Wisconsin 
State Journal, Milwaukee Sentinel, Hous- 
ton Chronicle, Pittsfield (Mass.) Journal, 
Brooklyn Eagle, Richmond Times-Dis- 
patch, Morning Republican, Findlay, O. 

Electrical shows thus far definitely an- 
nounced will be held in the following 
cities: Atlanta, Ga., Cincinnati, O., Day- 
ton, O., Duluth, Minn., Chattanooga, 
Tenn., Denver, Colo., Springfield, O., 
Tampa, Fla., Sioux City, Ia., Trinidad, 
Colo., Fort Wayne, Ind., Tulsa, Okla., 
Erie, Pa., Louisville, Ky., Milwaukee, 
Wis., Memphis, Tenn., Richmond, Va.. 
Norfolk, Va., New Castle, Pa., Peoria, 
[ll., Pittsfield, Mass., Sandusky, O. 

\ novel feature arranged for the cele- 
bration at Trinidad Colo., will be a 20,- 
000-candlepower 


editions for 


Omaha 


searchlight mounted 
where it can play on the business dis- 
trict during the celebration. Other 
searchlights will be mounted on the near- 
by mountain tops. An automobile parade 
has been planned which promises to be 
the principal event of the Week. 

In Birmingham, Ala., it is planned to 
have the churches, stores and 
factories burst forth in a blaze of lights 
each night of the Week. There wijJl also 
be special demonstrations and an elec- 
trical parade. 


scho¢ Is, 


An especially interesting feature of the 
celebration at Cincinnati, O., will be an 
28 feet high on the 
The falling water 
will be represented by sparkling electric 
lights. 

In Findlay, Ohio, Main Street is to be 
a blaze of light. Great festoons of red 
and green bulbs are to swing across the 
street hundred feet from the C. 
H. & D. Railroad on the north to Hardin 


electric fountain, 


Fountain esplanade. 


every 
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Street on the south. Electrically lighted 
pageants, the like of which have never 
been seen in Findlay are to feature the 
evenings. A Mardi Gras carnival is 
planned for one night. A great electric 
sign proclaiming Findlay’s prosperity is 
to be erected above the Main Street 
bridge. It will extend entirely across it. 


The electrical exposition to be held at 
Denver, Colo., is arousing widespread in- 
terest on account of the prominence 
which it will give to electrical mining 
machinery and the use of hydroelectric 
power. 

A miniature mine will show the elec- 
tric hoists, rotary diamond drills, coal 
cutters and all the machinery used in an 
up-to-date coal mine. Already students 
from the School of Mines and other uni- 
versities of the state are planning to at- 
tend the exposition in bodies, to study 
the various phases of electrical develop- 
ment, and the professors are showing a 
vast amount of real interest, encouraging 
the students in every to save the 
Week for the exclusive study of elec- 
tricity in its myriad forms: demonstrated 
at the exposition. 


way 


There will be working demonstrations 
also of water power in its millions of 
forms, showing the force which for years 
went to waste in Colorado, now being 
used as the mightiest power and the most 
economical means of moving the vast ma- 
chinery of the state. 


According to the plans as thus far de- 
veloped, it seems certain that features will 
be offered in many cities which have not 
before been seen. The public cannot fail 
to see electricity in a new light and to be 
brought more closely to its many possibil- 
ities. 


> 
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Milwaukee to 
Show During 
perity Week. 


One of the 
trical 


Have’ Electrical 


Electrical Pros- 
main features of Elec- 
Prosperity Week in Milwaukee, 
Wis., will be an electrical show. 
this purpose the Milwaukee 
Association has 
rated by 


For 
Electric 
incorpo- 
representative of the 
various electrical industries of Milwau- 
kee. The incorporators are: H. P. 
Andrae, of Julius Andrae & Sons Com- 
pany; Philip Polachek, of Charles Po- 
lachek & Brother; Charles L. Benja- 
min, of Klau, Van Pietersom, Dunlap, 
Incorporated: E. L. Burdick, of the 
Electrical Contractors’ Association; H. 
L. Meyer, of Vaughn, Meyer & Sweet; 
R. M. Van Vleet, of the Cutler-Ham- 
mer Manufacturing Company; S. B. 
Way, of The Milwaukee Electric Rail- 
way & Light Company; H. O. 
mour, of the Wisconsin Telephone 
Company. The officers of the associ- 
ation are R. M. Van Vleet, president; 
Philip Grossman, vice-president; P. C. 
Burrill, treasurer; S. J. Gates,. secre- 
tary. 


Show been 


men 


Sey- 
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The electric show will be staged on 
the first and second floors of the Uni- 
versity Building. The first floor wit 
be devoted to the heavier apparatus 
such as motors, power-plant equip- 
ment, etc.; the second floor will be de. 
voted to fixtures, household appliances, 
etc. The show will be open on Satur. 
day, November 27 from 7 until 1 
p. m., this to be somewhat of an exely- 
sive night, only those having invita. 
tions being permitted to enter. The 
show will be formally opened to the 
public on Monday, November 29 and 
will be open each day of that week. 
Electrical Prosperity Week, from 19 
a. m. to 11 p. m. Tuesday will be 
Housewives’ Day; the following suc- 
cessive days will be Illumination Day, 
Wisconsin Day, Industrial Power Day, 
and Children’s Day. ; 

No admission will be charged, but 
the exhibitors will be provided with 
tickets for distribution. Numerous 
prizes wiil be given throughout the 
show. The entire show, both interior 
and exterior, will be brilliantly and at- 
tractively illuminated. The _ entire 
block between Wisconsin and Mason 
Streets will be specially lighted; 
arches and flood lights will brighten 
up the front of the exhibition building. 

Special advertising is being wnder- 
taken in the newspapers and by means 
of a large number of bill-boards in 
Milwaukee and _ vicinity. Electrical 
firms will advertise the show liberally 
by means of various mailing schemes. 
A series of electric booster trips is to 
be made on interurban cars to adjoin- 
ing towns during the ten days preced- 
ing the show. One of the cars on the 
booster train will. be a large flat car 
provided with canopies to house vati- 
ous electrical exhibits suitable for a 
traveling show. 


Most of the space in the Milwaukee 
Electrical Show has already been con- 
tracted for, although the undertaking 
is barely a week old. Philip Gross- 
man, of the Electrical Engineering & 
Equipment Company, is chairman of 
the committee on arrangements 
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Steel Electricaliy Produced Direct 


from Ore. 

United States Consul Felix S. $. 
Johnson, of Kingston, Ont., Canada, 
has reported on the electric smelter 
at Belleville, near Kingston, which 
produces steel of all grades, including 
tool steel, direct from the ore. A® 
unusual feature of the process is the 
use of a preheater that utilizes the 
heat from the waste gases produced 
during the smelting of the ore. The 
preheater consists of two wrought-iron 
pipes 8 feet long, increasing regularly 
in diameter from 14 to 18 inches, 
allow the charge to slide easily dow! 
the heated portion. These pipes af 
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the preheater stack, which 
has firebrick linings and baffle plates 
with openings arranged in such a man- 
ner that the heated gases circulate about 


inclosed 10 


the preheater pipes. 

The furnace is charged from the up- 
per floor into the preheater, the charge 
iron ore, limestone, and 
charcoal, to pass through a 
one-inch mesh. The furnace is oper- 
-phase current, the trans- 


formers being connected by the Scott 


consisting O! 
shed 


ated on tw 


connection. The electrodes are three 
inches in diameter, threaded so that 
they can pass down continuously, and 
are used up entirely, there being prac- 
tically no loss from short ends. 

The plant was in operation for about 


and demonstrated that 
made in this manner di- 
re containing 7.5 per cent 


two months 
steel can 


rectly from 

of titanium. A quantity of high-car- 
bon steel s made, the ingots being 
perfectly s ind and free from blow- 
holes. The company intends to erect 
shortly a three-ton furnace, with a 
view to making high-carbon tool steel 
and steel castings. 


ae 
—_-o?S 


Massachusetts Municipai Electric 
Plants. 





Annual turns of the municipal 
electric lighting plants in Massachu- 
setts, rendered to the Gas and Elec- 
tric Light (ommissioners for the year 
ending June 30, 1915, indicate a sub- 
stantial growth in kilowatt-hour out- 
put and in the number of commercial 
customers There are 36 municipal 
plants in the state; 18 generate their 
own electricity and 18 purchase energy 
from companies in other cities or 
towns. 

The largest municipal plant, that of 
Holyoke, had an output of almost 14 
million kilowatt-hours, of which about 
10 milli were sold to commercial 
and residential customers. 

The returns filed with the Commis- 
sion are practically identical in form 
to those required of private corpora- 
tions. The law in Massachusetts now 
prescri) that the excess of the esti- 
mated annual expense (which includes 
gross pense of operation, mainte- 
nance d repair, depreciation, inter- 
est on debt created to pay for the 
plant, sinking fund or debt require- 
ments, and loss in operation the pre- 
ceding year, if any) over and above 
the estimated income from sales to 
private customers shall be included 
in the municipality’s appropriation for 
maintenance and in the tax levy. For 
this excess, which it must raise by 
taxation, the city receives its street 
lighting, the custom being to charge 
regular rates for energy furnished 
Public buildings. 

In some instances, specific appro- 


Priations are made for street lighting, 
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in which case direct appropriation for 
plant maintenance is relieved by so 
much. The Gas and Electric Light 
Commission, in its most recently pub- 
lished report, for 1914, gives the esti- 
mated cost of street lighting to the 
several cities and towns having mu- 
nicipal plants. The figures are based 
on the theory that for its expenditure 
the municipality is getting only its 
street lighting and the income from 
the commercial business, and that the 
cost of street lighting is the difference 
between the income and the cost of 
carrying on the business. The follow- 
ing is the range of prices for the 
various sized incandescent units, time 
of operation ranging from 5.1 to 10.9 
hours a night, 27.2 to 30.4 days per 


wtlea 
month: 


SIZE AND TYPE 
OF LAMP 


COST PER LAMP 
PER YEAR 


40-watt incandescent....... $1.19 to $11.43 
50-watt Qa aeee 47 to 24.56 
60-watt oF  _pepetglakene m 3.27 to 16.75 
75-watt ~.. > wwenmen 2.24 to 18.45 
100-watt eae 6oce6ee ee, ee 
250-watt 6° area 14.73 to 66.96 
350-watt ero 20.67 to 55.7 
Se. GO nicccedéivceosan 15.75 to 56.83 
A number of municipal plants, 


which simply own their pole lines and 
do a distributing business, purchased 
energy from hydroelectric sources, at 
about 2.5 cents a kilowatt-hour. 


Connecticut Company’s Transmis- 
sion Voltage Changed Without 


Interruption to Service. 

The Connecticut River Power Com- 
pany, of New Hampshire, which operates 
a 30-mile transmission line connecting the 
Vernon generating station with the plant 
of the Fall Mountain Electric Company 
at Bellows Falls, Vt. recently changed 
over its transmitted potential from 19,800 
to 44,000 volts pressure without interfer- 
ence to the power requirements of any 
of the customers supplied. The line was 
constructed to carry 66,000 volts, and is 
of wishbone construction. Formerly the 
transformers at the Bellows Falls gener- 
ating station were fed from the local 
plant at 2,300 volts, from the Vernon sta- 
tion at 19,800 volts, and energy was usu- 
ally transmitted thence north to the 
Colonial Power & Light Company’s sys- 
tem at Springfield, Vt., at 44,000 volts. 
Now the Connecticut River Power Com- 
pany’s system is at the higher potential 
throughout the 46 miles. 

Three new 1,500-kilowatt transformers 
were installed at the Vernon station spe- 
cially for the new voltage, and three 
pole-type disconnecting switches were in- 
stalled at the Bellows Falls station. In 
making the change-over, the 19,800 volt 
taps were removed and the connection 
made to the 44,000-volt taps. This oc- 
cupied only a part of one Sunday and 
involved a shut-down of the line for but 
a few hours. 

It is expected that construction of a 
new generating station of large capacity 
at Bellows Falls will be begun shortly. 
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Resistance of Radiotelegraphic 
Antennas. 


The resistance of a _ radiotelegraphic 
antenna may be divided into three parts: 
first, the true resistance of the wires; 
second, the so-called radiation resistance; 
and third, the so-called earth resistances. 
The first is generally negligible where a 
sufficient number of wires in parallel is 
used. The second is derived from the 
expression for the radiated energy of an 
antenna, which is 

E = 1607°h?/)*]’s 

where A represents the height to the cen- 
ter of capacity of the antenna, A the 
wave-height, and /s the current measured 
at the base of the antenna. The expres- 
sion 1607°h?/d? is called the radiation re- 
sistance, as it takes the same position in 
the energy equation as that occupied by 
R in the case of ohmic losses. The ex- 
pression shows that the radiation resist- 
ance falls rapidly as the wave-length is 
increased. 

Up to the present no satisfactory theory 
of ground resistance has been developed. 
The experimental curves of antenna re- 
sistance, on account of the decreasing 
radiation resistance, fall rapidly at first, 
as the wave-length is increased, and then, 
as the wave-length is further increased, 
remain nearly constant if the ground con- 
ditions are good, as in the case of a 
ship’s antenna, or again rise nearly in a 
straight line if the ground conditions are 
poor. This rise may be very rapid in 
the case of peculiarly poor grounds. For 
instance, the resistance of the Bureau of 
Standards antenna rises from 13 ohms at 
800 meters wave-length to 28 ohms at 
2,000 meters. Great difficulty has been 
found in explaining this increase of re- 
sistance with increasing wave-length, but 
the following explanation is given by L. 
W. Austin in the Journal of the Wash- 
ington Academy of Sciences. 

The antenna system must be looked 
upon as a condenser, the antenna itself 
being the upper plate and the ground 
water the lower plate. Between the 
ground water and the surface there is 
usually a layer of semi-conducting ma- 
terial which would correspond to a poor 
dielectric in the case of an ordinary con- 
denser. It is well known that the dielec- 
tric losses in imperfect condensers gen- 
erally increase in proportion to the wave- 
length of the current employed in the 
measurement. It is found that by cov- 
ering the surface of the ground under 
and around the antenna with a wire net, 
thus making the net the lower plate of 
the condenser, the ground losses nearly 
disappear. 





Australian Navy Department to 
Supervise Wireless. 

The Australian Government has de- 
cided to transfer the wireless tele- 
graph work from the Post Office De- 
partment to the Navy Department. 


. 
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Nonbreakable Fuse Plug. 

Where the ordinary porcelain-body 
Edison fuse plug is exposed to rough 
handling in shipment or while being 
taken from the stock room to the point 
of use, considerable breakage is found 
To overcome this difficulty, 
Electric Manufactur- 
ing Company, Bridgeport, Conn., has 
recently placed on the market a plug 
that is practically nonbreakable. It is 
made of white horn fiber, which makes 


to occur. 


the Connecticut 


a body of great strength and durabil- 
ity. The cylindrical body has a thin- 
ner wall than the porcelain plug which 
gives a much larger internal air space 
therefore safer and more reliable 
The light and more 


rugged and compact construction of the 


and 
plug weight 
plugs permits as many as 500 of them 
to be packed readily into a paper car- 
ton weighing only 18 pounds and 13.5 
inches in dimensions. 
This means that these plugs can be 
standard lots by 
part of 


by 11.5 by 7 
shipped in package 
parcel post or express to any 


Fiber-Body Fuse Plug. 


the United States quickly and at com- 


paratively low expense. These plugs 
been ap- 


Labora- 


they have 
Underwriters’ 


are nonfillable; 
proved by the 
tories. 
—___-e—__ 
Electrically Operated Rubbing and 
Polishing Machine. 

One of the important elements in the 
cost of any piece of furniture is the 
finish and polish given to it. The finer 
rubbing is re- 
where 


more 
quired. In the older 
this was done by hand this involved 
very tedious and costly work. A num- 
ber of pneumatically operated rubbing 
and polishing machines have been de- 
veloped, but these are very noisy in 
operation and entail considerable in- 
vestment, because of the necessary air- 
equipment. 
driven 


the finish, the 
methods 


compressor 
An electrically machine for 


- 


this purpose has recently been de- 
veloped, which is believed to be a 
marked advance in equipment for this 
purpose. As shown in the illustration, 
it is a completely inclosed, compact 
and portable outfit, connected by flex- 
ible cord to any lighting outlet. It 
contains a one-fourth-horsepower mo- 
controlled by a simple snap 
This is connected by 
suitable mechanical means so as to 
oscillate the two pads on the bottom 
of the machine. These felt pads are 
each 5.5 by 4.5 inches in area and are 
given an oscillating motion 400 times 
per minute toward and away from each 
other. These pads can be readily re- 
moved in a few seconds by the pres- 
sure of a finger. To them can be 
affixed emery cloth, sand paper or oth- 


tor, 


switch. motor 


Electric Rubbing Tool. 


er grinding, smoothing or rubbing sur- 
faces. 

This machine works very efficiently 
and ecomonically. It does about five 
or more times as much work as a man 
can do by hand, and at a cost of only a 
few cents per hour. Its work is uni- 
at all times, unlike that of the 
manual finisher, whose work becomes 
less and less efficient, due to fatigue, 
as the day advances. The machine is 
provided with black fiber handles, 
which make it convenient to move it 
about over the surface being treated. 
The machine weighs 25 pounds, which 
weight has been found most effective 
The motor is entirely 
and protected from dust or 
moisture. The motor itself and the 
mechanism it operates are very rugged- 
ly built, and are free from parts liable 
to get loose. The machine is very 


form 


for this service. 
closed 
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New Electrical and Mechanical 
Appliances 


substantial in every respect, and js 
covered by a two years’ guarantee 
The outfit is self-oiling and needs Prac. 
tically no attention, except the turn. 
ing on and off of the current. In op- 
eration the pads move to the extreme 
ends of the outfit, which permits pol. 
ishing into corners. 

Although designed particularly for 
use in the finishing rooms of furniture 
and piano factories this “H. J. B.” ryp. 
bing tool is also useful for polishing 
marble or wood floors, glass, tile and 
other surfaces. It is being sold 
through Bagge’s Trading Agency, 1363 
Monadnock Block, Chicago, Ill, 

—_—_—_o-—____ 

Composition Current Tap and 

Lamp Receptacle. 

Ever since the development of heat- 
proof composition materials _ that 
possess the insulating qualities of por- 
celain, without its liability to break- 
age, there has been a steady increase 
in the use of composition sockets, re- 
ceptacles, etc., in places where por- 
celain was formerly used exclusively. 


Composition Current Tap. 


To the array of such products there 
has now been added a new combination 
current tap and lamp receptacle which 
is made of very tough composition 
material capable of withstanding hard 
usage without damage. 

This device was designed primarily 
for use in industrial plants, but ’ 
equally serviceable in mercantile estab- 
lishments, residences and other places 
where a durable and highly insulated 
current tap is needed. The device is 
provided with standard contacts and 
is interchangeable with the excep 
tionally complete line of Hubbell T- 
slot wall and flush receptacles. It 
manufactured by Harvey Hubbell, It 
corporated, Bridgeport, Conn. 

There are over 125 different farm 
operations in which electricity can b 
used. 











typ 
nec 
met 
low 
cor 
nur 
are 

I 
bot 
pric 
nea 
and 
yea 
per 
par 
mo 
bee 
and 
pro 


November 13, 1915 


New Types of Globe Electric 


Ranges and Stoves. 
In the ELECTRICAL ReEvIEW AND WEST- 
gn ELECTRICIAN of August 21, 1915, 
an illustrated descrip- 
tion of a line of very handsomely fin- 
ished and sturidly built electric ranges 
the Globe Stove & Range 
Kokomo, Ind. The three 
n shown were of the highest 


EI 
there was given 


made by 
Company, 
ranges the 
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range is not provided with a main 
switch nor pilot light, nor are castors 
supplied; it has been found that these 
features are not, as a rule, absolutely 
required. This range includes those 
features that have been found to be 
most popular by the average up-to-date 
housewife. 

In Fig. 2 is show a new type of elec- 
tric hot plate, with a three-heat element. 





—_— 














Fig. 1.—New Model Globe Electric Range. 


type ot nstruction and finish, and 
necessarily involved high first cost. To 
demand for moderate and 
low-cost equipment in this line the 
company has placed on the market a 
number of new models, two of which 
ited herewith. 


meet the 


are illustr 
Into the design of all these models, 
both of high-priced and lower- 
priced the company has put 
1) years of experience in stove 
building, culminating in five 
careful investigation and ex- 
of electric equipment 
suited to the needs of the 
housewife. The result has 
been an assortment of electric stoves 
and ranges markedly different from the 
product of other makers. 


the 
types 
nearly 
and ran 
years « 
perimentation 
particularly 
moder 


Of the newer models, the one shown 
in Fig. 1 is similar in general design 
to one of those illustrated in the for- 
mer article. A less expensive finish is 
employed; there is less white enamel 
and nickel, but even at that the range 
IS very attractive in appearance. The 
main cooking surface is a hammered 
planished sheet. In this are five heat- 
ing elements or “burners.” Two of 
these three-heat units and two 
units; a small simmering 
placed in the middle. This 


are 
single-heat 
unit is 


This is mounted in a convenient raised 
rust-resisting 
This 
makes a very neat, durable and serv- 
Like all the Globe heat- 
ing elements this unit is of special con- 
struction, to combine the advantages of 
both the open and inclosed types, and 


made of Armco 
with nickel trimmings. 


stand 
iron 


iceable outfit. 














Fig. 2.—Single-Unit Globe Hot Plate. 


is said to have the disadvantages of 
It is possible to heat any or- 
dinary cooking utensil directly on the 
The coils are placed in 
grooves in an insulating base; a thin 
correspondingly 


neither. 
hot plate. 


cast-iron top plate 
grooved protects them. 


The outfit shown in Fig. 2 is one 
new line of electric stove 
parts arranged to be assembled on the 
This line includes 


unit in a 


sectional-unit plan. 


907 


a combination baking, roasting and 
broiling oven, a two-unit hot plate and 
various types of low and high support- 
ing stands. It is possible to start with 
one of these hot plates or ovens and 
add to the equipment from time to 
time, until there is produced a com- 
plete electric range for all cooking. 

In line with-its progressive policy of 
increasing its array of electric cooking 


Rogers Tree Insulator in Service. 


appliances, so as to have an assortment 
that will meet every requirement, and, 
in fact, anticipate future requirements, 
the Globe Stove & Range Company is 
developing five new models of electric 
stoves at its factory in Kokomo. 
Three of these will be announced to 
the trade in the near future. When 
the line of Globe electrics is thus ex- 
tended, it will comprise electric stoves 
ranging in price from $25 to $500, 
which will make it, according to the 
claim of the company, the most com- 
plete line of the kind on the market. 


Rogers Tree Insulator. 

Where overhead telephone and elec- 
tric light lines pass through residence 
districts in which shade trees abound, 
much care is necessary to avoid dam- 
age to the trees, else the ill will of 
the property owners be incurred. If 
the line rubs directly against the tree, 
the insulation is quickly worn off and 
a ground established through the moist 
branches of the tree. This not only 
damages the tree, but constitutes a 
hazard to children or other persons 
who may come in contact with the 
tree, besides being the cause of waste- 
ful leakage currents. 

These difficulties are overcome by 
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the use of an effective tree insulator, tance radiotelephone demonstrations connected so as to first amplify th 
e 


such as the one shown on 907. 


The Rogers tree insulator is a simple 
device that can be quickly applied to 


page 


It consists of 
the 
assembled there 


where needed. 
split 


which 


the line 


a strong, metal sleeve into 


ends of when 
porcelain bushings. A 
holds the 
bushings 
insulate the 
The latter is well gal- 
vanized to from the 
It takes all of the rubbing of 
and thor- 


are put split 
end 
The 


and 


clamp at each parts 


firmly together. serve 


both to center wire 


in the sleeve. 
protect it ele- 
ments. 
the 


oughly protects the line from contact 


tree branches or trunk 


with the tree. 

insulators are made for 
No. 8 to No. 0 
various 


Rogers tree 
five sizes of wire from 
are furnished in 


and they 


lengths from one to six feet. They 
are manufactured by the Frank Ridlon 
Company, 158 Summer Street, Boston, 
Mass. 


a ae 
Naval Men Witness Test of New 
Method of Refrigeration. 
naval and 
present at 


\ number of prominent 
shipbuilding officials were 
East Pittsburgh, Pa., on October 29 to 
witness a test on a new refrigerating 
machine manufactured by the Westing- 
Machine Company. The ma- 
chine invented by Maurice Le 
Blanc, the originator of the well known 
Le Blanc 
manufactured 
United States 
Westinghouse Machine Company. 

The refrigeration on 
shipboard, particularly on battleships, 
has always been one of importance, and it 
is predicted that this machine will 
greatly aid in solving the problem. A 


house 
was 
which is being 
the 
the 


condenser, 
and marketed in 
and Canada by 


question of 


particular feature of the machine is the 
absence of all chemicals or compressed 
gases, such as carbon dioxide, ammo- 
nia or sulphur dioxide, which are gen- 
erally used in connection with refriger- 
ation. The presence of tanks of such 
gases under pressure is always an ele- 
ment of danger, particularly on battle- 
ships when likely to be struck by an 
enemy’s projectile. 

Among the other advantages claimed 
for the machine are small and 
light simplicity 
high efficiency, and the fact that the 
cooling of the water or liquid is accom- 
the itself without 
a cooler. The test was en- 
present 


space 


weight, of operation, 


plished in machine 
the use of 
tirely satisfactory, and those 
expressed much interest in the results 
obtained 


—___—»-¢—___—- 

First Public Use of the'de Forest 
Lamp as an Oscillating Audion. 
the and 
self-explanatory are in- 
debted to Dr. 
“In the recently announced long-dis- 


following interesting 
account we 


Forest. 


For 


Lee de 


from Arlington to San _ Francisco, 
Honolulu and Paris, full use was made, 
for the first time in a public test, of the 
incandescent-fila- 
evacuated-vessel oscillator. 


oscillating audion or 


ment 

“At the Arlington transmitter a bank 
of 300 large bulbs seven inches in di- 
structure to 
and embodying the elements and cir- 
“oscillion,” il- 
The Electri- 
1914, was used. These 
were energized from a common direct- 


ameter, very similar in 


the de Forest 


and 


cuits of 
lustrated described in 


cian of June 12, 


current dynamo of 250 volts, their out- 
put the 
common radiating antenna. 

“Other auxiliary audion paths which 
their turn voice-controlled 
“master 


circuits acting in unison on 


were in 


from a microphone’ are at 


From Photo by Paul Thompson. 


DeForest Audion Lamp Used in Wireless 
Telephony from Washington to Hawaii. 
times used to control this high-fre- 

quency energy as generated. 
“This new in the 
the 


(approximately 75 


method is larger 
amount of first 
time generated kilo- 
watts), but the cost of maintenance of 
the comparatively large number of 
really bulbs and the diffi- 
culty of maintaining the requisite high 
vacuum make it, as yet, less practical 


power here for 


expensive 


than is the arc-in-hydrogen transmit- 
ter. The main point in its favor (the 
oscillion’s) is the with which 
large power outputs can be controlled 
by a small master microphone. 

“At the receiving station of the 
Navy Department the de Forest au- 
dion detector and amplifier were used, 


ease 


high-frequency currents to approxi- 
mately 100 times their original intens- 
ity, and then to transform these into 
low-frequency telephone currents ca- 
pable of actuating the telephone fe. 
ceivers. 
“Thus the incandescent lamp, as ay. 
dion detector, amplifier, and high-fre. 
quency generator, has very suddenly 
come into its own. It is gratifying t 
the one who for ten years has been 
working almost exclusively on this 
principle of the incandescent lamp as 
an accessory in radio transmission, 
and who until the last two years was 
practically alone in that field, to see 
this sudden and amazing justification 
of the faith he has always had in the 
possibilities of the principle which he 
first discovered.” 
—— 

Further Developments of the Av- 
dion Lamp—Music From Light. 

In view of the great interest in the 
oscillating audion since its use in the 
remarkable radiotelephone demonstra- 
tions announced recently; it may be 
worth while to call attention to its 
development and to another use of it. 
Supplementing the article published in 
the ExectricAL REvIEW AND \WEsTERY 
ELectric1AN of February 20, 1915, Dr. 
Lee de Forest has written the follow- 
ing account of the use of the audion 
lamp for producing musical tones. 

“While working on my experiments 
in developing the audion as a wireless 
telephone detector and incidentally as 
an amplifier to be used on long-dis- 
tance telephone lincs, I made the dis- 
covery years ago that when the cir- 
cuits of the audion were connected in 
a certain way, a clear musical note was 
heard in the telephone receiver, which 
was connected in one of these circuits. 
The quality of the note was very beau- 
tiful, and I found after a little experi- 
could change this quality 
great 
example, the 
instru- 


menting, I 
or timbre into a 
sounds, imitating, for 
flute, oboe, cornet, stringed 
ments and other sounds, which while 
pleasing to the ear were quite unlike 
those emitted from any musical instru 
ment with which we are familiar. The 


variety 0: 


pitch of the notes is very easily regi 
lated by changing the capacity or the 
inductance in the circuits, which can 
be very easily effected by a_ sliding 
contact or simply by turning the kno) 
of the condenser. In fact, the pitch of 
the notes can be changed by merely 
putting the finger on certain parts of 
the circuit or even by holding the hand 
close to parts of the circuit. In this 
way very weird and beautiful effects 
can be easily obtained. 

“At the earlier stage of these inves 
tigations I found that the pitch of the 
note could also be varied by a simple 
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such as a graphite pen- 


arrangement, 
cil mark on a piece of paper or slate, 


ed across between parts of the 
and that this afforded the most 


connect 


circuit, : 2 ‘ 
ready means of altering the pitch and 
quality of the notes. 

“Acting on these discoveries and 


suggestions, | found it was a compara- 
tively simple matter to arrange a crude 
scale similar in function to that of an 

switches in place of the 
ys, so that by pressing cer- 
| could cut out, or in, more 
ductance or capacity or re- 
thus changing the notes 
m the telephone receiver at 


organ, with 
ordinary k 
tain keys 
or less in 
sistance, 
emitted fr 
will. 

“In order to bring the volume of 
sound out large and full in the room, 
it was necessary to connect a number 
of loud-speaking horns connected ‘with 
receivers similar to those 


telephone 
has sometimes heard in the 


which one 


central railroad stations as train an- 
nouncers. With these horns distrib- 
uted in different parts of my labora- 


tory, or grouped together in one place, 
the sound can be made to emanate 
uarters of the room or from 
as I choose. 


from all « 
one corner, 

“In its simplest form, used as a de- 
tector for wireless signals, the audion 
is a small incandescent lamp about 1.5 
inches in diameter, containing, besides 


the usual filament, a grid-shaped wire 
and behind that again a small rectan- 
gular plate of nickel, these elements 
being sealed inside the glass bulb, to- 
gether with the filament. This bulb 
is perfectly insensitive until the fila- 
ment is brightly lighted, whereupon it 
become connection with the aerial 


wire of any wireless receiving station, 


a detector of extraordinary sensitive- 
ness. 

“Now, this same little bulb which I 
have just described, in addition to be- 
ing a1 iver of wireless messages and 
an amplifier for long-distance wire 
telephones (in which use it is now em- 
ployed on the transcontinental lines of 
the American Telephone & Telegraph 
Company) can be made to actually 
generate alternating current. It re- 
ceives the energy which is expended in 
these currents from the battery or 
dynamo The audion is, in other 
words, a transformer of energy. The 
alternating current, if of low fre- 
quency, can actuate the telephone dia- 
phragm and make musical notes which 
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Spectacular Sign of St. Louis Central 
Station. 


the ear can hear, and this is the germ 
idea involved in the musical instrument 
which I have just described. 

“At the present time I am using one 
bulb for an octave on the musical scale 
with the arrangement of keys and 
switches so that from this one bulb I 
can produce the notes of that octave 
by pressing the appropriate keys. For 
the next octave another bulb is used, 
and so on. The output of all these 
bulbs is made common to one set of 
telephone receivers or loud speakers 
so that the total energy in the form 
of sound is that of all the bulbs which 
are operating at any one time. 

“In all my work with the audion— 
device in the 
physics of 


and I can imagine no 
whole realm of practical 
greater fascination than this little au- 
dion principle—I have never found 
any phase of its unlimited possibilities 
quite so interesting as this of produc- 
ing musical notes. In the next twelve 
months I hope to be able to produce 
an instrument which will be far enough 
perfected so that I can turn it over 
to musicians to work out the thousand 
and one details of musical perfection 
which such men alone are capable of 


’ 


introducing.’ 


Large Reco Flasher Used in Producing the Spectacular Effects in St. Louis Sign. 


Spectacular 
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Electrical Display 
Erected by St. Louis Central 


Station. 

Probably the majority of central-sta- 
tion companies use some kind of elec- 
tric signs for their own advertising 
with considerable success. In some of 
these signs ingenious spectacular fea- 
tures have been introduced, although 
like the shoemaker and the blacksmith 
of the proverb, the average electric 
light company contents itself with sup- 
plying energy for the clever moving 
displays of its customers in other fields, 
and does not realize the possibilities of 
flashed signs advertising its own wares. 

A striking spectacular sign, advertis- 
ing light and power service, has just 
been erected by the Union Electric 
Light & Power Company, of St. Louis, 
Mo., on the roof of a building at the 
turn of Broadway, near Morgan Street, 
where it commands a view of about 20 
blocks of the former main thorough- 
fare. The spectacular features of the 
display depict, somewhat fantastically, 
of course, the electrical energy cours- 
ing over a transmission line and oper- 
ating a motor-driven emery wheel 
against which a bar of iron is seen to 
be fed with an attendant display of 
bright sparks. 

When the lights first come on, only 
the poles are seen outlined in red. 
Then as the flow of electricity is sup- 
posed to start, the line wires light up 
with a rapid progressive motion, in sky- 
rocket fashion, encircling the sign, until 
the switch at the left is reached. This 
is then seen to throw in, and the mo- 
tor, belt and emery wheel are shown 
in motion by means of flasher devices. 
Next the iron bar at the right is seen 
to move against the emery wheel, by 
an arrangement of lamps, and a series 
of sparks fly off from the point of con- 
tact, first white, then amber, and finally 
dying out to red at the extremities of 
their paths. Meanwhile, by means of 
a ripple effect, the “flow of energy” in 
the wires is seen, encircling the sign 
and entering the motor. The words 
“Union Electric Light and Power” next 
appear and remain a few seconds after 
the moving display has been extin- 
guished. The other names appearing 
on the sign are those of merchants in 
the building below and that adjoining. 
whose good will it necessary 10 
obtain in order to erect the sign. The 
company, whose name appears at the 


was 
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tup of the sign, was prevailed upon to 
remove its obstructing sign from the 
next building, in order to make this dis- 
play visible, as this particular situation 
is probably the most conspicuous one 
in St. Louis for an electric sign. 

This spectacular sign contains nearly 
2,000 Mazda lamps of various colors. 
The sign itself measures 41 by 43 feet 
and the steelwork used in its construc- 
tion weighs about 2,000 pounds. An 
idea of its size is gained from the ac- 
companying illustration. All wiring is 
in conduit and the lamp sockets are in- 
closed in waterproof tin boxes forming 
the letters and signs. 

The operation of the sign is con- 
trolled by a large Reco flasher having 
53 switches. This flasher is driven by 
a one-eighth-horsepower Reco motor, 
and is inclosed in a weatherproof metal 
box, 11 by 2 by 3 feet, mounted on 
the roof.. Four contacts are required 
for the sparks, 6 for the rotating de- 
vices, 12 for the ripple flow, 2 for the 
switch, 21 for the run of the pole line 
and 12 switches for the main circuits 
and signs. Color effects are obtained 
by the use of Reco color hoods on the 
lamps. 

The difficulties of guying a large sign 
of this kind on the roof of an isolated 
narrow building were solved by erect- 
ing latticed bridge structures support- 
ed by struts, from which the sign is 
braced. The sign is a prominent spec- 
tacle from any point of the downtown 
business section of Broadway, and has 
occasioned the liveliest interest of 
passers-by. 

This sign was constructed and erect- 
ed for the Union Electric Light & 
Power Company by the Brilliant Sign 
Company, of St. Louis, F. D. Beards- 
lee for the former company and F. A. 
Kehl for the latter company and O. D. 
Ziegler, of the Reynolds Electric Cot- 
pany, having arranged the various de- 
tails. 

—__~-e—__— 
Electric Lamps for 


Automobiles. 

herewith is the Mac 
swivel-bulb . automobile 
considerable 


Glare-Free 


Illustrated 
“Kno-Glare” 
lamp, which is creating 
interest among motorists and dealers, 
and the manufacturers of incandescent 
lamps themselves, for it embodies not 
only a new principle of controlling 
electrical headlights and eliminating all 
dazzle and glare, but the base itself is 
said to be the only improvement made 
in Ediswan miniature lamp bases for 
many years. 

As will be noted from the illustra- 
tion, a portion of the lamp bulb is 
treated with a semi-translucent com- 
pound, this being placed upon the bulb 
in a peculiar form and in certain pro- 
By means of this coating it 
the manufacturer that 


portions. 
is claimed by 
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the light rays emanating from the lamp 
filament are thoroughly diffused and 
the glare done away with. 

The base is, in size and dimensions, 
exactly the same as the standard Edi- 
swan base, and will fit into any Edi- 
swan socket of any make. The Mac 
lamp, however, has the pins which hold 
the lamp into the’ Ediswan_ socket 
mounted upon a separate ring, which 
fits into a recessed portion of the lamp 


Mac “‘Kno-Glare’’ Automobile Lamp. 


base. The lamp is installed identically 
the same as any other lamp, but when 
locked in the socket the lamp may then 
be rotated to bring the treated portion 
of the bulb to the bottom part of the 
reflector, this being done without ne- 
cessitating changing of the positions of 
the socket, regardless of the year or 
make of car. 

After the lamp has been properly 
placed in the socket and the current 
turned on, it will be noted that the 
clear portion of the lamp bulb, being 
at the top part of the reflector, permits 
the light rays from the filament to 
strike the upper portion of the re- 
flector, from which they are reflected 
upon the roadway. The treated por- 
tion of the lamp bulb, however, being 








Base and Ring of Mac Lamp. 


at the bottom of the reflector, the light 
rays emanating from this part are sub- 
dued so that the light which would 
ordinarily be reflected upward, and 
which causes dazzle and glare, is soft- 
ened, making it possible to look direct- 
ly into a pair of headlights equipped 
with Mac “Kno-Glare” lamps without 
annoyance; the roadway, however, is 
said to be more brilliantly illuminated 
than would be the case if simply clear 
lamps were used. 
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These lamps are made in Variou 
candlepowers and voltages, jn both 
single and double contact, for all makes 
of cars. The manufacturers claim to 
have the only device on the market 
which eliminates dazzle and glare, but 
does not decrease the driving light 
The price of these lamps has been i. 
duced on account of the heavy demand 
and increased production, until these 
goods are now sold to the consumer at 
only a slight advance over the ordinary 
cost of a clear lamp bulb. The manu. 
facturers have been granted Certificates 
from the state of New Jersey and ya- 
rious cities throughout the United 
States placing these lamps on the list 
of approved headlights. 

When this product was Originally 
marketed the lamps were supplied with 
the ordinary standard bases, but as 
some difficulty was experienced in ip- 
stalling the lamps, on account of the 
peculiar positions of the sockets in 
some cars, the new base was designed. 
In order that it may be thoroughly un. 
derstood, it is illustrated separately, 
also the ring, thus making it easy to 
see the relation with the completed 
product. 

The entire sales of this device are 
controlled by A. Hall Berry, 97 to 101 
Warren Street, New York City. 


><> 


New Novalux Units for Mazda 
Series Street Lighting. 

At the present time more attention 
is being paid to street lighting and its 
problems than ever before. Municipal- 
ities are beginning to realize that good 
street lighting means a better, cleaner 
city, enhanced property values and 
civic progress. It is good business to 
have well lighted streets, good busi- 
ness for the merchants and property 
owners and good business for the city 
as a whole. 

This growth of interest has been par- 
alleled by activity on the part of the 
manufacturers, and wonderful advances 
have been made in both the develop- 
ment and application of street-lighting 
units. Among the most recent is the 
development of the new high-candle- 
power sizes of series gas-filled lamps. 
These lamps have efficiencies which 
were never before thought possible and 
make high-candlepower incandescent- 
lamp units practical. 


Due to the high temperature of the 
bulb it is desirable to operate all lamps 
rated 400 candlepower or over in ven- 
tilated fixtures equipped with globes to 
protect the lamp bulb from the effects 
of moisture and atmospheric changes. 
Furthermore, the extreme concentra- 
tion of the filament produces high in- 
trinsic brilliancy and consequent glare 
unless globes of diffusing glass are 
used to conceal the light source and 
improve the distribution. 
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A new series of units has recently 
been added to the already comprehen- 
sive line of Novalux units made by the 
General Electric Company for the op- 
eration of the high-candlepower Mazda 
lamps, and they embody the 


type © 
design, both of an 


latest ideas in 


artistic and mechanical nature. These 
units have excellent light-distributing 
characteristics, giving the maximum 


light at the 10-degree angle below the 
horizontal, which is the best for ef- 
fective street lighting. 

These new units are made for use 
with the 5.5, 6.6 or 7.5-ampere straight 
series Mazda lamps, and for use with 


the 400-candlepower, 15-ampere and 
the 600 and 1,000-candlepower, 20-am- 
pere Mazda series lamps. The units 
for operating the high-candlepower 


lamps are equipped with self-contained 
autotransformers or compensators, so 
that they can be operated on standard 


New Pendent Novalux Fixture with Reflector and 


Prismatic Refractor. 


constant-current circuits of either 6.6 
or 7.5 amperes. 

A careful comparison shows that for 
the majority of installations the high- 
current series Mazda lamps with indi- 
vidual autotransformers are more effi- 


cient and economical to operate than 
low-current 6.6-ampere lamps of equal 
candlepower rating; furthermore, that 


the increased efficiency means in- 
creased capacity in constant-current 
transformers and other station equip- 


ment. 

A Novalux unit with individual auto- 
transformer for operating a 600-candle- 
Power lamp at 20 amperes and equipped 


with proper reflector gives about 
twice as much light as the 7.5-ampere 
carbon inclosed arc lamp, and con- 
sumes 30 per cent less energy. The 
station 


capacity is also increased by 
30 per cent and a reserve capacity se- 
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cured for possible extensions. No 
changes are necessary in the lines or 
cable and the same hangers and cut- 
outs can be used, there being simply 
a substitution of lamp for lamp. 

The new units are made in two dif- 
ferent general types, one for mounting 
on brackets or permanent fastening to 
mastarms, while the other is for the 
regular method of suspension. These 
two types are termed the bracket and 
pendent types, respectively. 

The bracket type is equipped with 
the same insulator that is used with 
the General Electric series incandes- 
cent brackets. This interposes an in- 
sulation between the unit and the pole 
which will withstand voltage strains 
up to 25,000 volts. This insulator has 
great mechanical, as well as electrical 
strength because it is composed of 
only one massive porcelain. In addi- 
tion to this important feature, it is 
adapted for either open or 
concealed wiring of the unit. 

For open wiring the units 
are furnished with flexible 
leads equipped with  sub- 
stantially soldered connect- 
ors of liberal cross section. 
The circuit wires can, how- 
ever, also be brought directly 
into the fixture by simply 
bringing the leads to the 
tieing ears on the insulator 
and then through the porce- 
lain to the interior binding 
posts. 

For concealed wiring the 
leads can be brought through 
the bracket pipe, through the 
hood into the top of the in- 
sulator and then into the 
binding posts. The binding 
posts in the insulator are 
heavy copper castings, each 
one being equipped with two 
phosphor-bronze screws to 
prevent the possibility of 
loose connections, open cir- 
cuits, or grounds. 

The following three combinations of 
light-distributing equipment can be 
used with the pendent or the bracket 
types: No. 87 light Carrara outer 
globe; No. 87 light Carrara outer globe 
and 20-inch reflector; prismatic re- 
fractor and 20-inch reflector. The 
prismatic glass refractor is the most 
valuable device ever applied to a light 
source to increase the light at effective 
angles. Instead of cutting down the 
light from the bare lamp by absorp- 
tion, it more than doubles the candle- 
power values at angles of from 10 to 
15 degrees below the horizontal. The 
refractor is made of two sections of 
prismatic glass with the prisms facing 
each other on the inside, thereby pre- 
senting exterior smooth surfaces which 
will not collect dust or dirt. 

One of the important novel features 


Novalux Bracket Fixture with Reflector 
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of the new units is the method of ven- 
tilation. The globe seat is made air- 
tight. The air enters through the 
fine-mesh-protected openings under 
the lower flange of the casing near the 
globe, circulates around’ the socket, 
and leaves through fine-mesh-protect- 
ed openings under the dome of the 
lamp. This method gives a liberal 
supply of cooling air but prevents the 
entrance of insects. 

The globe holder is hinged to permit 
ready access to the lamp, and the 
globe-holding device holds the globe 
firmly and evenly against the globe 
seat, but is so constructed that it is 
independent of the retaining screw, 
thus preventing globe breakage from 
excessive tightening of the screw. The 
socket is of the skeleton type. The 
casing is made of spun copper with a 





and 
Carrara Glass Globe. 


black oxidized finish and is held to the 
dome by a bayonet joint and _ set 
screws. The reflector is made of steel 
with black enameled top and white 
fire-enameled reflecting surface. 
Underground Electric Restaurant. 

A large mining company has _ in- 
stalled an electric restaurant 150 yards 
in from the foot of the shaft in one 
of its mines. Here food is cooked or 
heated electrically, and hot coffee is 
prepared by the same means. Since 
most of the important coal mines al- 
ready use electric power underground 
for power purposes, there should be 
little difficulty in establishing subter- 
ranean electric restaurants in any of 
them. 
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A cent’s worth of electric energy will 
lift 100 gallons of water 100 feet. 
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CINEMATOGRAPH PROJECT- 
ORS.—The Pathescope Company of 
America, 33 West Forty-second Street, 
New York, N. Y., submittor. Manu- 
factured by Compagnie Generale d’ 
Establishments Pathe Freres, Vin- 


cennes, France. 

“Pathescope” portable miniature mo- 
tion-picture machines, with incandes- 
cent lamps for illuminating elements. 
Rating 2 amperes, 120 volts. 

Motor-driven model for alternating- 
current circuits; two types, in which 
lamp is in series with rheostat or con- 
nected to transformer respectively, and 
having single-phase induction motor, 
portable cord and attachment plug for 
use on ordinary lighting circuits. 

Standard for use only with slow- 
burning films supplied by manufac- 
turer. 

Listed October 2, 1915. 





CONDUIT OUTLET BUSHING 
AND FITTING.—The Gillette-Vibber 
Company, 32 
London, Conn. 


Maple Avenue, New 










Conduit Terminal Fitting—Gillette-Vibber 
Company. 


Two-piece galvanized cast-iron term- 
inal fittings with composition covers 
with wire openings for capping ends 
of rigid conduit. Catalog Nos. 10001, 
10012, 10034. (See cut.) 

Standard only for inside work, and 
only when secured to threaded ends 
of conduit with standard locknuts. 

Listed October 12, 1915. 





FIXTURE PARTS.—National X- 
Ray Reflector Company, 235 West 
Jackson Boulevard, Chicago, IIl. 

National X-Ray Reflector Company 
fixture parts used in fixture construc- 
tion. 

Pendent 
watt Type C 


fixtures for 100 and 200- 
lamps, to be used with 
standard flexible cord having slow- 
burning insulation or asbestos cover- 
ing, catalog Nos. 600, 610. 

Listed October 6, 1915. 


FUSELESS ATTACHMENT 
PLUGS.—General Electric Company, 
; - 


Schenectady, N. 
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The electrical fittings illustrated ] 


and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection sl 








ciation. 




















Separable and nonseparable attach- 
ment plugs, having porcelain or com- 
position bases with porcelain, compo- 
sition or brass-covered caps. 


G. E. 660 watts, 250 volts, catalog 
No. GE624. With caps, catalog No. 
49487. 


Listed October 16, 1915. 





FUSELESS ATTACHMENT 
PLUGS.—Simplex Electric Heating 
Company, Cambridge, Mass. 

Cord connectors. Simplex, 20 am- 
peres, 250 volts. 

Single-heat: catalog No. 881; body 
only, catalog No. 891; plug only, cata- 
log No. 871. 

















Bell-Ringing Transformer—Packard Elec- 
tric Company. 


Three-heat: catalog No. 883-S. 
Listed August 14, 1915. 





HEATERS, Electric—General Elec- 
tric Company, Schenectady, N. Y. 

“G. E.” heaters, 95-250 volts. 

Tea kettles, types L-28, L-29, 220-575 
watts. 

Chafing dishes, type L-29, 600 watts. 

Toasters, type D-56. 

Disk stoves, types D-8, 
D-15, 225-900 watts. 

Air heaters, type A-51. 

Glue pots, type I-31. 

Listed September 22, 1915. 


D-9, D-14, 





HEATERS, Electric—Wood, Na- 
than & Virkus Company, Incorporated, 
30 East Twenty-third Street, New 
York, N. Y., submittor. Manufactured 
by The Prometheus Electric Company, 
232 East Forty-third Street, New York, 
i A 

Virkotype machine, for supplying 
fresh printed matter to heat for a few 
seconds to glaze the ink. The printed 
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paper, sprinkled with a special pow- 
dered compound, is fed on a motor. 
operated guide and carried between 
two stationary heating plates. 8.5 am- 
peres, 220 volts; 17 amperes, 110 volts 

Listed September 23, 1915. 


MUSICAL INSTRUMENTS.—J. p, 
Seeburg Piano Company, 209 South 
State Street, Chicago, IIl. 

Automatic pianos and orchestras, op- 
erated pneumatically by motor-driven 
fan located at a remote point. Each 
instrument is provided with a switch to 
control self-starter of motor driving 
fan. A small motor of protected type 
is mounted within the case and is used 
to draw music roll over tracker board. 
These devices are intended primarily 
for use in motion-picture theaters. 

Listed October 21, 1915. 


PICTURE MACHINES AND AP. 
PLIANCES.—Atlas Education Film 
Company, 5 South Wabash Avenue, 
Chicago, IIl. 

Arc lamp-house attachment, 40 am- 
peres, 125 volts. 

This device, for use with the Atlas 
Special Portable Hand-Operated Pro- 
jector, consists of an arc lamp and 
lamp-house, 25-40-ampere, 110-volt rhe- 
ostat, double-pole knife switch, and ad- 
justable stand for the lamp-house and 
projector. 

Standard for use with slow-burning 
film only. 

Listed October 2, 1915. 


PICTURE MACHINES AND AP- 
PLIANCES. — The Automatic Film 
Winder and Rewinder Company, 309 
Market Street, Harrisburg, Pa. 








The Horting rewinder. A cast- 
aluminum magazine mounted on a 
metal base and designed to_ inclose 


reels of films during rewinding pro- 
cess, An electric motor drives, by 
belt, one of reel spindles, and an at- 
tomatic switch opens motor circuit 
when rewinding is completed. 

Listed October 22, 1915. 





SIGNS, Electric—The Phelps Mar- 
ufacturing Company, 265 Jefferson Av- 
enue, Detroit, Mich. 

“Baby” sign receptacle flashers, 6 
watts and 100 watts, 110 volts, com 
sisting of thermal element and lamp 
base mounted on porcelain base 

Listed October 12, 1915. 


SOCKETS, Standard.—The Bryant 
Electric Company, Bridgeport, Conn. 

Bryant or Perkins metal shell. 

Key. 250 watts, 250 volts, catalog 
No. BH-600. 

Listed October 11, 1915. 


TRANSFORMERS.— The Packard 
Electric Company, Warren, O. 
Packard Belle bell-ringing trans 
formers porcelain-clad. Type G. 1 to* 
cycles; Type D. 1 to 60 cycles. High 
voltage 110, low voltage 11. (See cit) 
Listed September 10, 1915. 
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ATLANTIC STATES. 

JERSEY CITY, N. J.—The Board 
of City Commissioners is planning for 
the installation of a new street- lighting 
forming a “white way” on 
\venue. Nitrogen-filled “lamps 
will be installed. A. 
KEYPORT, N. J. — The Public 
Service Railway Company is planning 
erection of a new substation 
at the Highlands. A. 


LAMBERTVILLE, N. J. — The 
Lambertville Heat, Light and Power 
Company has been: acquired by new 
interests and will be known as the 
Lambertville Public Service Company. 
The new owners are planning for ex- 
tensive improvements in the electric 
power plant and distributing system. 

STRATFORD, N. J.—The Borough 
Trustees are negotiating with the 
Clementon Electric Light Company fo 
the installation of an electric-lighting 
system throughout the town. A. 

TRENTON, N. J.—The Board of 
City Commissioners has passed an or- 
dinance providing for an expenditure 
of $27,500 for extensions and improve- 
ments in the fire and police alarm sys- 
tem, and telegraph underground sys- 
tem, A. 

LANCASTER, PA. — The Berks- 
Lehigh Electric Company will shortly 
ask for a charter to supply light, heat 
and p by electricity in the town- 
ship of Lower Macungie including the 
borou of Topton, Pa. Lawrence B. 
Myers, Edith H. Myers and John M. 
Groff, all of Lancaster, Pa., are the in- 
corporators. 

PHILADELPHIA, PA. — Complete 
electrical equipment will be installed 
in the Frankford High School and the 
Southern High School by the Board of 
Education. J. Horace Cook is the archi- 
tect. 

NORTH CENTRAL STATES. 

BARBERTON, O.—The new park 
in \ Barberton will be lighted by 
electricity, standards and lights at a 
cost of about $8.50 each being planned, 
atter the extension of the lines to the 
park. Superintendent R. J. Long has 
charce of the installation. i 
_EATON, O—The Eaton 
Company has increased its capital 
stock from $50,000 to $80,000. A num- 
her of improvements and the extension 
of its service to Camden will be made. 
Address Judge Elam Fisher, president. 

LIMA, O. — The proposed $60,000 
bond issue for the construction of a 
municipal lighting plant to operate a 
comprehensive “white-way” lighting 
System was defeated at the election 
Tuesday, and some other plan may be 
adonted for the lighting system. L. 
MASSILLON, O. — Improvements 
costing over $100,000 will be made by 
the \assillon Electric and Gas Com- 
pany, on its plant in South Erie Street, 
Within the next four months, according 


system, 
Ocean 


for the 


Lighting 
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Current Electrical News 


to T. O. Kennedy, general manager, 
who returned from New York Friday 
afternoon, whlere arrangements for the 
work were completed. 

NEWARK, O.—Bonds have been 
voted for the reconstruction of the 
municipal plant, the amount being $30,- 
000. * 

NASHVILLE, IND.—Bonds to the 
amount of $7,000 have been voted for a 
municipal light plant. Address village 
clerk. 

DECATUR, ILL.—The Board of 
Local Improvements is considering a 
petition of property owners in North 
Main Street for the extension of an 
ornamental lighting system. The esti- 
mated cost is $6,377. y 

PEORIA, ILL.—The board of su- 
pervisors has awarded the contract for 
electric-lighting fixtures for the new 
county jail to A. Kiefer, of Peoria. 
His bid for the work was $1,500. Z. 

ORIENT, IOWA.—The council is 
considering the installation of a munici- 
pal electric-lighting system to cost 
about $7,000. Address city clerk. 

BEVIER, MO.—Bonds in the sum of 
$12,000 have been voted for the pur- 
chase of an electric-light plant. Ad- 
dress the mayor. 

KANSAS CITY, 
council recently 


MO. 


passed 


— The city 
over the 


mayor’s veto, an ordinance providing 


for ornamental lights on Grand 
Avenue to Troost, a distance of nine 
blocks. M. 
LIFTLE RIVER, KAS.—Bonds for 
$16,000 have been voted and contract 
will be let November 15, for a munici- 
pal electric light plant including one 80- 
horsepower oil engine; a 50-kilowatt 
generator; a 300-ampere storage bat- 
tery, etc. W. B. Rollins Company, of 
Kansas City. Mo., have made the plans. 


CHANCELLOR, S. D.—Full twenty- 
four hour electric light service for 
Chancellor is to become a reality 
through the action of the town authori- 
ties in passing a résolution providing 
that plans for a municipally owned 
plant be secured and considered. The 
sum of $5,500 is to be expended by 
the town in carrying this project 
through. 

MEDINA, N. 
considered for the 
electric-lighting system. 
clerk. 

SOUTH CENTRAL STATES. 

PERRYVILLE, KY.—W. J. Debaun, 
of this city, has sold the local electric 
light and ice plant to Russell Brothers, 
of Washington County, who took 
possession on the first of November. 
The Debaun plant was recently estab- 
lished and has been very successful. 

TYRONE, OKLA.—A state charter 
has been granted to the Tyrone Elec- 
tric Light, Ice and Power Company, 
of Tyrone, Okla. The capital stock is 
$10.000. 


D.—Plans are being 
installation of an 
Address city 
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WESTERN STATES. 

HEDGEVILLE, MONT.—It is re- 
ported the proposition of installing a 
municipal electric light and water sys- 
tem is being given serious considera- 
tion by the town council, which re- 
cently asked the Billings Engineering 
& Contracting Company, of Billings, 
Mont., to furnish figures on the cost 
of constructing the improvement. O. 

PROVO, UTAH. Residents of 
Grand View ward, comprising the 
southern portion of Provo Bench, are 
making preparations to build a small 
power plant on Spring Creek to fur- 
nish light and power for domestic use 
for the residents of that village. Ad- 
dress city electrician. 


BOISE, IDAHO.—It is announced 
that the Utah Power and Light Com- 
pany is preparing to construct a sec- 
ond 10,000-kilowatt unit at its plant at 
Oneida, at a cost of about $250,000. 


EMMETT, IDAHO.—The Electric 
Investment Company, of Boise, accord- 
ing to reports, will rebuild its electric 
light and power line in Emmett, work 
to begin in the immediate future. O. 


KELLOGG, IDAHO.—Reported the 
Washington Water Power Company, of 
Spokane, Wash., will extend its electric 
power-transmission lines to two min- 
ing properties on Pine Creek, near this 
city, to serve the Constitution and Lit- 
tle Pittsburg mines. This company 
has extended its lines to several min- 
ing properties in this district. Accord- 
ing to reports, other mining companies 
contemplate purchasing current to be 
used in operating their stamp mills, 
etc. , 

PETERSBURG, ALASKA. — The 
town council has commissioned Fred 
C. Purinton, here, to visit Seattle and 
other Puget Sound cities and investi- 
gate the proposition of converting the 
present coal oil lighting system into an 
electric lighting plant. O 

DAWSON, Y. T. — A recent fire 
totally destroyed the large steam gen- 
erating plant of the Canadian-Klondike 
Mining Company, located here.  In- 
cluded in the loss was a battery of 
three large water-tube boilers, and a 
400-kilowatt turbo-generator. Accord- 
ing to reports, the plant will be rebuilt 
on an enlarged scale, at an early date. 
The plant was used for furnishing cur- 
rent to operate dredges, heating the 
company’s shops, offices and general 
works, 

CHEHALIS, WASH.—The holdings 
of the Washington-Oregon Corpora- 
tion were sold October 30, in this city, 
to Harry N. Putnam, of Portland, who 
represented eastern bondholders of the 
organization. ‘The price paid was 
$1,569,000. According to reports, the 
organization back of Putnam will take 
over the entire holdings of the Wash- 
ineton-Oregon Corporation under the 
name of the North Coast Power Com- 
nany, which was recently organized at 
Vancouver, Wash. The following 
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properties located in all the principal 
towns and villages on the Northern 
Pacific main line in southwestern 
Washington, were included in the sale: 
Electric interurban line operating be- 
tween Centralia and Chehalis; the 
power plant at Chehalis and on the 
Kalama River, near Kalama; other 
auxiliary plants which the company 
operates in this section. This company 
also controls nearly every electric light 
and power franchise in southwestern 
Washington. ; 

FERNDALE, WASH.—The propo- 
sition of joining with the town of Cus- 
ter, near this city, in inducing the B. 
C. Electric Company to extend its 
power transmission lines to Ferndale 
and Custer, thereby assuring a 24-hour 


service, is being considered by the city 
council. oO. 
ALOUSE, WASH. — Because a 


franchise granted 12 years ago to the 
Palouse Light and Power Company, 
now held by the Washington Water Power 
Company, of Spokane, expires this fall, 
this city has taken initial steps toward 
acquiring a municipally-owned and 
operated electric-lighting plant. Under 
the provisions of the franchise, the 
city has the privilege of taking over 
the property at any time during the 
next 12 months, at a valuation to be 
fixed by a board of appraisers. The 
city council has authorized city attorney 
McCroskey, and the members of the 
Public Utilities Committee to investi- 
gate the feasibility of the proposition. 
In case the committee recommends 
favorably, a special election will be 
called and bonds issued for the pur- 
chase and ultimate extension and im- 
provement of the plant. 

SEATTLE, WASH. — Bids have 
been called for by Seattle School Dis- 
trict No. 1 for furnishing and install- 
ing electric light fixtures in the new 
Ballard High School building. 

SEATTLE, WASH.—J. D. Ross, 
Superintendent of Lighting, states the 
municipal lighting department will pe- 
tition the King County Commissioners 
for a franchise to extend its transmis- 
sion lines and to furnish municipal 
current to the southern half of King 
County. The commissioners recently 
granted a similar franchise to the Pu- 
get Sound Traction, Light and Power 
Company, and the franchise granted to 
the corporation contains a common 
user clause, which will permit the city 
or any lighting company to use the 
poles of the corporation which holds 
the franchise. O. 

SEATTLE, WASH. — After Mayor 
H. C. Gill vetoed the bill providing 
for the appropriation of $25,000 to be 
used in sealing the Cedar River im- 
pounding basin, he recommended that 
immediate steps be taken to construct 
a power plant at Landsburg, near 
Cedar Falls, where engineers claim be- 
tween 40,000 and 60,000 kilowatts can 
developed under the most favorable 
circumstances. Willingness to consider 
Mayor Gill’s recommendations has been 
evinced by the City Utilities Commit- 
tee of the council. Mayor Gill proposes 
the Landsburg plant as an auxiliary to 
the municipal lighting plant, which has 
insufficient power to care for the grow- 
ing needs of the city lighting plant, 
and he asserts that the plant can be 
built and in operation before the im- 


pounding basin can be sealed. O. 
TACOMA, WASH. — The Home 
Electric Company, 924 Commerce 


Street, Tacoma, has been awarded the 








contract by Superintendent of Lighting 
Collins for $10,000 worth of electric 
lamps to be used by the municipal 
lighting plant. 

TOPPENISH, WASH.—G. I. Dres- 
nan, local manager of the Pacific 
Power and Light Company, states his 
company will make an important ex- 
tension of electric transmission lines 
to serve the district extending from 
Parker to Buena Station, including the 
territory around Sawyer. By this ex- 
tension, the company will add 75 new 
lighting customers and will make 
power installations at several ranches 
in the vicinity of Parker and Buena. 

ESCONDIDO, CAL. — An election 
has been called to vote on the proposi- 
tion of issuing bonds to the amount of 
$40,000 for the installation of a munici- 
pal electric-lighting plant. 

MANHATTAN BEACH, CAL, — 
The City Trustees have called for bids 
for furnishing and installing posts, 
wires, etc., for the electric lighting of 
Fifth Street. 

REDDING, CAL.—Plans have been 
tentatively adopted for a new electric 
lighting system to cost about $3,000. 


PROPOSALS. 

ELECTRIC MOTORS AND AP- 
PURTENANCES. — Sealed proposals 
will be received by the city November 
18, at Room 710 City Hall, Chicago, 
Ill., for fabricating and delivering at the 
Municipal Reduction Plant, of the city, 
located at Thirty-ninth and _ Iron 
Streets, electric motors, appurtenances 
and accessories, according to plans and 
specifications on file in the office of 
the Department of Health. Address 
John Dill Robertson, Commissioner of 
Health. 

ELECTRIC LIGHT PLANT. — 


Sealed bids will be received by W. H 
Copeland City Clerk, New Madrid, 
Mo., up to 7:30 P. M., on Monday, 
November 29, 1915, for additions to 
electric light plant for the City of New 
Madrid, New Madrid County, Missouri. 
H. H. Humphrey, 1312 Chemical Bldg., 
St. Louis, Mo., consulting engineer. 


FOREIGN TRADE OPPORTUNI- 
TIES 


[Addresses may be obtained from the Bureau 
of Foreign and Domestic Commerce, Washington, 
D. C., or its branch offices at Boston, New York, 
Atlanta, Chicago, St. Louis, New Orleans, Seattle 
and San Francisco. Write on separate sheet for 
each item and give file number.] 


NO. 19,029. POCKET ELECTRIC 
LAMPS.—A commercial organization 
in the United States transmits the 
name of a firm in France which desires 
quotations on pocket electric lamps, 
hardware, and sanitary articles for sur- 
geons and hospitals. 

NO. 19,039. WIRE MACHINERY. 
—A commercial organization in the 
United States transmits the name of a 
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man in Spain who desires to establish 
connections with American manufac- 
turers of machines to cover wire with 
silk. A sample has been forwarded, 
which may be seen at the Bureau or its 
branch offices. 

NO. 19,055. X-RAY APPAR ATUS 
AND ACCESSORIES.—An American 
consular officer in Spain writes that a 
man in his district wishes to communi- 
cate with American manufacturers of 
X-ray apparatus and accessories. Cor- 
respondence should be in Spanish, 

NO. 19058. ELECTRIC LAMPS, 
ETC.—A commercial organization in 
the United States transmits the name 
of a man in Spain who desires to es- 
tablish connections with American 
manufacturers of electric lamps, and 
machinery. Correspondence should be 
in Spanish. 

NO. 19,099. ELECTRICAL GOODS. 
—The commercial attaché of the De- 
partment of Commerce in China writes 
that a firm in that country desires to 
establish connections with American 
manufacturers of electrical wires, fix- 
tures, batteries, and lamps of the 
cheaper class. 

NO. 19,107. ELECTRIC FLASH- 
LIGHTS.—An American consular off- 
cer in the United Kingdom reports 
that a firm in his district is desirous 
of importing electric flashlights or 
torches, particularly vulcanite torches, 
complete with lens, etc. Sizes desired 
are 1.25 by 5 inches, 1.5 by 6.5 inches, 
and 1.5 by 8.5 inches. Descriptive lit- 
terature should be sent with quota- 
tions. 


FINANCIAL NOTES. 


The Interstate Electric Corporation has 
autborized an increase of its capital stock 
by the issue of $1,000,000 seven-per-cent 
preferred stock, of which $500,000 will 
be sold at once and the proceeds applied 
towards the purchase of three additional 
electric properties in Texas. 

E. H. Rollins & Sons and William P. 
Bonbright & Company, Incorporated, New 
York City, have purchased jointly $4,500,- 
000 ten-year six-per-cent convertible de- 
bentures of the Great Western Power 
Company, of California. 

It is stated that Commonwealth Edi- 
son, Chicago, early next year, will issue 
$4,500,000 new stock to stockholders at 
par for new turbines and other improve- 
ments in connection with construction 
work on the north side of the city. 


Dividends. 
Term Rate Payable 
i Oe Q1 % Dee. 
Cent. Ark. Ry. & Lt. 

OT eee ot Q 1.75% De 1 
Detroit United Ry.............. Q 15% Dee. 1 
Ill. Traction, com................ Q 0.75% Nov. 1b 
Kings Co. Elect. Lt. & 

SOI, ‘udbtesicebieihsiasstcenunamiahiniadabnise Q 2 % Dee. 1 
Wash.-Va. Ry. ...............3 2.5 % Nov. 1 








CLOSING BID PRICES 


EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK 












FOR ELECTRICAL SECURITIES IN THE LEADING 














Nov. 8 Nov. 1 
ei ee Bi TR Ce TI ccsntetccniococinietcicattibteediaiigbiatiitepdeahinnsasbbienibiapiad 128 1245 
Commonwealth Edison (Chicago)................. 140 
Edison Electric Illuminating (Boston) 238 
Electric Storage Battery, common (Philadelphia) 72% 
Electric Storage Battery, preferred (Philadelphia)... 12% 
General Electric (New YoOrk).....-..-—-....-.--.----ec---ce-eseneeeee- 181% 
Kings County Electric (New York)............ 120 
Massachusetts Electric, common (Boston). ssiniciinsiaiatasii 7 
Massachusetts Electric, preferred stamped (Boston)... 40 
National Carbon, common (Chicago)...............................-- 150 
National Carbon, preferred (Chicago).... 121 
New England Telephone (Boston)......... 132% 
Philadelphia Electric (Philadelphia)... wi . 27 
Postal Telegraph and Cables, common (New York).. aians ibaa, a 79% 
Postal Telegraph and Cables, Soeeweess . _. See Ree eee 65% 69 
_e—s Ss OY 2 ee 2 87% 80% 
Westinghouse, common (New (renee ETS 69 i2 
Westinghouse, preferred (New York)... 143 140 
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NEW PUBLICATIONS. 

MAGNETISM. — An address by 
George F. Stradling delivered before 
the Franklin Institute and the Phila- 
delphia Section of the American In- 
stituie of Electrical Engineers last 
April entitled “Modern Theories of 
Magnetism,” has been reprinted in 
pamph! t form from the Journal of the 
Franklin Institute. 

MAGNETIC PERMEABILITY. — 
Technical Paper No. 245 of the Bureau 
of Standards is entitled “Temperature 
Coefficient of Magnetic Permeability 
Within the Working Range,” by R. L. 
Sanford. For precise work, variations 
with temperature must be considered, 
but no definite and permanent coeffi- 
cients seem to exist. 

TORONTO SYSTEM.—The fourth 
annual report of the Toronto Hydro- 
Electric System for the year 1914 has 
been issued by the commissioners of 
the city of Toronto. It gives a finan- 
cial statement of the operation of the 
city system, with a report of the gen- 
eral manager, H. H. Couzens, and sta- 
tistics of the output. 

BUREAU OF STANDARDS.—The 
Bureau of Standards, Washington, 
D. C., has issued technical papers No. 
256 entitled “Construction of Primary 
Mercur Resistance Standards,” by 
F. A. Wolff, M. P. Shoemaker and C. 
A. Briges, and No. 257 entitled “Note 
on the Resistance of Radiotelegraphic 
Antennas,” by L. W. Austin. 

TELEPHONE TRANSMISSION 
LOSSES.—Reports Nos. 16 and 17 of 
the second section of the Electrotech- 
nical Laboratories, Tokyo, Japan, are 
entitled “Transmission Losses in Com- 
attery Subscriber’s Loops,” and 

ssion Losses in Telephone 

M. Tonegawa and T. Ara- 


NEW INCORPORATIONS. 

CLEVELAND, O—The Domestic 
Electr Company has been incorpor- 
ated with a capital of $17,000 by Harry 
T. Gett B. S. Soden and others. 

LEBANON, VA.—The Lebanon 
Light Company has been incorporated 
with capital of $5,000, to operate a 
light plant in Lebanon. E. R. Combs 
is president of the company. 

RIO GRANDE CITY, TEX.—The 
Rio Grande City Ice, Water and Light 
Company has been organized with a 
capital stock of $24,000. It will build 
a water and light plant and an ice 
f R. R. Margo is interested. 


ins, 
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CHICAGO, ILL.—The Service Elec- 
tric Company has been incorporated 
to manufacture and deal in electrical 
and mechanical appliances. The com- 
pany’s capital stock is $6,000, and the 
incorporators are William F. Gresham, 
Ethel! W. Downes and Douglas C. 
Gregg. Zz. 

KALISPELL, MONT.—The Mission 
Ranse Power Company has filed arti- 
cles of incorporation with the coun- 
ty. The company is organized for the 
Purpose of furnishing electric power 
for the city of Polson. The company 
is incorporated for $100,000, with paid- 
in capital of $51,000. The officers of 
the company are: J. H. Cline, of Pol- 
son, president; J. A. Johnson, treas- 
urer, and C. E. Wood, secretary. 

BLACK HAWK, WIS.—The Valley 
Electric Light and Power Company; 
capital, $7,500; incorporators. A. 
George Barber, Oscar A. Jaeger and 
Lucile: Barber. 


PERSONAL MENTION. 


MR. F. S. MONTGOMERY, adver- 
tising manager of the National Metal 
Molding Company, Pittsburgh, Pa., has 
been elected treasurer of the Pitts- 
burgh Publicity Association. 


MR. A. S. LANGSDORFF, dean of 
the School of Electrical Engineering, 
Washington University, St. Louis, Mo., 
who was operated on for appendicitis 
on October 20, has left the hospital 
and is reported to be doing very nicely. 
He will recuperate for a few weeks at 
a health resort in Arkansas. 


MR. PAUL M. LINCOLN, whose 
term as president of the American In- 
stitute of Electrical Engineers, expired 
july 1, 1915, and who has for a num- 
ber of years been prominently identi- 
fied with the engineering department 
of the Westinghouse Electric and 
Manufacturing Company, has resigned 
his position with this company in or- 
der to be able to devote his time to 
the manufacture of a meter which he 
has recently invented. Mr. Lincoln 
graduated from the Ohio State Univer- 
sity in 1892. Shortly afterwards he en- 
tered the employ of the Short Electric 
Company, in Cleveland, learning first 
hand the operation of street railways, 
and becoming familiar with the diffi- 
culties encountered in operating elec- 
tric cars on s.eep grades with small 
generators in the power house. He 
then joined the Westinghouse Electric 
and Manufacturing Company and was 
engaged in the testing room and in 
general engineering work. At the open- 
ing of the Niagara Falls Power Com- 
pany’s plant he became its electrical 
superintendent, and was thus identified 
in the early and notable days with the 
first great power plant in this country. 
He had much to do with the first trans- 
mission line to Buffalo, which in the 
amount of power transmitted and dis- 
tance traversed was the greatest line 
of its time. In 1902 he returned to 
the Westinghouse company where his 
operating men has proven of great 
advantage in his work In connection 
with the general engineering of power 
stations and transmission lines. For 
several years he was in charge of the 
power engineering department in which' 
position he supervised the design of a 
large amount of generating and con- 
verting apparatus. On the organiza- 
tion of the great engineering depart- 
ment, he was transferred to this de- 
partment where his large acquaintance- 
ship with operating conditions and 
operating men -has proven of great 
value. He has thus been identified with 
the formulation of many of the large 
projects of recent years and has come 
into contact with operating conditions, 
as well as those pertainin~ to the de- 
sign and performance of apparatus. In 
the American Institute of Electrical 
Engineers he has presented numerous 
papers, and was one of the members 
of the Transmission Committee which 
began its work a dozen years ago. To 
the work of this committee, through 
meetings and discussions, and through 
reports and published data. is due, in 
o small measure, the rapid and suc- 
cesSful advance in power transmission. 
At the time of the appointment of that 
committee not quite twelve years ago, 
there was no plant in the country 
operating above 40,000 volts. He has 
served on many committees, notably 
hy holding the chairmanship of the 
Committee on Local Organization for 
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five consecutive years. This has brought 
him into intimate touch with the con- 
ditions and Institute needs in all parts 
of the country, while his service on the 
board of directors has acquainted him 
with internal Institute affairs. As an 
educator he is professor of electrical 
engineering in the University of Pitts- 
burgh. In the field of technical jour- 
nalism he has been a member of the 
publication committee of the Electric 
Journal for a number of years. Mr. 
Lincoln is a positive, definite, original 
thinker. Among those who have been 
most intimately associated with him, as 
well as those whose acquaintance with 
him is slight, or only through his writ- 
ings, there is a regard and respect for 
his opinions and for the straightforward 
and frank way in which he is ready 
to express them. 


OBITUARY. 


MR. A. W. FIELD. charter member 
and first president of the Ohio Electric 
Light Association, in 1895, died at De- 
troit, Mich., on October 21. He was 
born in Columbus, Ohio, in 1851. 


MR. ALBERT C. HUEBNER, for 
the past three years sales representa 
tive of the insulated wire department of 
the B. F. Goodrich Company, Chicago, 
Ill., was killed in an automobile acci- 
dent at Akron, O., on Saturday, 
October 30. The car in which he was 
riding, through the fault of the steer- 
ing gear, swerved from the road and 
turned completely over, pinning Mr. 
Huebner under the car. He was 31 
years old and has held several im- 
portant positions, including the post of 
secretary to the president of the Phil- 
adelphia Rapid Transit Company. He 
was well known in the trade, and had 
many friends in Chicago, where he last 
served the Goodrich Company. His 
widow survives him, and also his father 
and mother, Mr. and Mrs. Paul Hueb- 
ner, of Philadelphia. 


MR. P. A. B. WIDENER, financier 
and former street railway magnate, 
died on November 6, at his home, 
Lvnnewood Hall, Elkins Hall, Phil- 
adelphia, Pa. He was 80 years old. Mr. 
Widener was one of the most widely 
known financiers in America, one of 
the powerful groups which controlled 
traction interests all over the country. 
The last years of his life were 
shadowed by the loss of his son, 
George Widener, who perished aboard 
the Titanic. His estate is valued in 
the neighborhood of $100,000,000. Mr. 
Widener was born in Philadelphia on 
November 13, 1834, and after receiv- 
ing a public school education started 
his business career as a butcher. He 
soon became interested in politics and 
for more than 20 years he bore an 
active part in all the important political 
movements in the city. In 1874 Mr. 
Widener entered on the life which 
made him conspicuous in the financial 
affairs not only of Philadelphia, but of 
the entire country. He began by buy- 
ing a few shares of street railway 
stocks here and there, and finally be- 
came the controlling factor of all the 
Philadelphia street railways. In 1890 
Mr. Widener, in association with the 
late William L. Elkins, William C. 
Whitney, Thomas F. Ryan, Charles T. 
Yerkes and others, began to seek rail- 
way control in other cities, and in a 
few years the lines of New York, Chi- 
cago, Pittsburgh, Baltimore and other 
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cities came under their domination. 
Mr. Widener was active in the forma- 
tion of the United States Steel Cor- 
poration and the American Tobacco 
Company. Mr. Widener has given 
large sums to charity. Since his wife’s 
sudden death in 1896 his great ambi- 


tion seemed to have been to com- 
memorate her name, more than $11,- 
000,000 having been spent on me- 


morials. Among them are the Josephine 
Widener memorial branch of the Phil- 
adelphia free library and the Widener 
Industrial 
dren. 


Home for Crippled Chil- 
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The General Insulate Company, 
Brooklyn, N. Y., has appointed as 
Pacific Coast agents the Dean Electric 
Company, 212 West Third Street, Los 


Angeles, Cal., and P. Seiler Electric 
Works, 324 Market Street, San Fran- 
cisco, Cal. 

Harvey Hubbell, Incorporated, 


Bridgeport, Conn., has got out several 
leaflets on its handy electrical devices. 
One of these describes and illustrates 
Hubbell attachment plug No. 50,815, 
said to be the smallest two-part plug 
on the market. Another is devoted to 
Hubbell lamp guards, of which eight 
types are illustrated; the locking guard 
with its many advantages is particularly 
featured. 

E. T. Chapin & Company, Spokane, 
Wash., manufacturer and distributer of 
western red cedar poles, posts and pil- 
ing, has opened a branch sales office at 
2008 Railway Exchange, St. Louis, and 
a storage yard at Minneapolis, Minn., 
where a large supply of western red 
cedar poles will be carried in stock. 
These new facilities enable the com- 
pany to get into closer touch with cus- 
tomers and prospective customers in the 
south and middle west and to supply 
their wants with the greatest dispatch. 


The M. W. Dunton Company, 150 


Niagara Street, Providence, R. I., has 
issued a new edition of “Soldering 
Kinks.” This is a 31-page book, con- 


taining nearly 70 valuable suggestions 
on soldering all kinds of things. Many 
of the kinks suggest the use of 
Nokorde, the company’s well known 
soldering paste. Among the kinks are 
quite a few that should be of interest 
to electricians. Copies of the book can 
be obtained trom the company by send- 
ing postage. 

The Globe Stove & Range Company, 
Kokomo, Ind., has issued an attractive 
booklet on electric cooking. It is 
printed in two colors and handsomely 
illustrated; a neat three-color cover is 
designed to invite the attention of 
housewives. The booklet sets forth the 
practicability of electric cooking and 
points out its many important advan- 
tages. The various types of Globe elec- 
tric stoves, ovens and ranges are briefly 
described and their merits modestly 
proclaimed. 
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DATES AHEAD. 

Mississippi Electric Association. An- 
nual convention, Hattiesburg, Miss., 
November 12-13. Secretary, H. F. 
Wheeler, Hattiesburg, Miss. 

Ohio Society of Mechanical, Elec- 
trical and Steam Engineers. Annual 
meeting, Zanesville, O., November 18 
and 19. Secretary, Frank E. Sanborn, 
Ohio State University, Columbus, O. 

American Society of Mechanical En- 
New York 


gineers. Annual meeting, 
City, December 7-10. Secretary, Cal- 
vin W. Rice, 29 West Thirty-ninth 


Street, New York City. 
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The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has just 
had prepared for distribution to the 
electrical trade a four-page folder 
printed in two colors, which deals with 
six-ampere pull switches. The switches 
described and illustrated are of the ceil- 
ing, pendent, and threaded-cap types, 
the shells being interchangeable with 
C-H 660-watt sockets. The principal 
point brought out in this circular is the 
fact that the capacity is just double 
that of any other pull switch on the 
market. 

Spray Engineering Company, 93 
Federal Street, Boston, Mass., has had 
reprinted as a 24-page illustrated book 
the paper on “Cooling Ponds for Con- 
densing Engines,” which was presented 
by Lee H. Parker before the recent 
convention of the National Association 
of Cotton Manufacturers. This paper 
gives a historical review of the develop- 
ment and use of cooling ponds. The 
spray system for increasing the effi- 
ciency of such ponds is described in de- 
tail. It is shown that the spray system 
dissipates about 36 times as much heat 
as a natural cooling pond with parti- 
tions and it increases the capacity of 
the plant it can take care of in the 
same ratio. 

Safety-Armorite Conduit Company, 
Bailey-Farrell Building, Pittsburgh, 
Pa., announces that on November 3 a 
change was made in its selling organ- 
ization affecting New York City and 
state, Philadelphia, Baltimore, Wash- 
ington and adjacent districts. Here- 
tofore its goods in that territory 
were marketed by a firm of selling 
representatives, while hereafter the 
company will look after such _ busi- 
ness direct. The company believes 
that direct selling will permit it 
to give better service. The eastern 
office will be located at 1670 Hudson 
Terminal Building, 50 Church Street, 
New York City, and will be in charge 
of William G. Campbell, a gentleman 
well known throughout the electrical 
industry. 


Simplex Electric Heating Company, 
Cambridge, Mass., is sending out to 
dealers of its heating appliances two 
booklets of much interest. One of 
these is a 24-page book, entitled 
“Simplex Electric Household Devices.” 
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National Independent Telephone As. 
sociation. Annual convention, Hotel La 
Salle, Chicago, December 8-10. Secre. 
tary, F. B. MacKinnon, Washington 
D. C. . 
American Association of Engineers 
First annual convention, Hotel La Salle 
Chicago, Ill, December 10-11. Secre. 
tary, Arthur Kneisel, 29 South La Salle 
Street, Chicago, III. 

American Institute of Chemical En- 
gineers. Winter meeting, Baltimore 
Md., January 12-15, 1916. Secretary, J. 
C. Olson, Cooper Union, New York 
N. Y. 
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This contains large illustrations of the 
principal appliances of this line and 


should serve the dealer by aiding him . 


in giving a better idea of the hand- 
some appearance of these devices than 
can be obtained from the smaller cuts 
in the regular catalog; thus sales are 
facilited in cases, where the actual 
articles are not in stock. Another 
booklet intended for general distribu- 
tion, deals very attractively with Sim- 
plex appliances that can be used in the 
dining or tea room and connected to 
any lamn socket. This 12-page booklet 
is printed by the rubber-offset color 
process and is illustrated with views 
showing the convenience and utility of 
these devices in the home. The merits 
of these products are cleverly and con- 
vincingly set forth, which should make 
the booklet of great value in any sales 
campaign, particularly that connected 
with Electrical Prosperity Week. 
Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa, 
announces a number of changes in the 
Supply Department, which have re- 
cently been put into effect. S. A. Chase, 
formerly special representative, T. J. 
Pace, formerly in charge of the illumi- 
nating and rectifier divisions, and Carl 
G. Schluederberg, formerly head of 
switchboard sales, have been appointed 
assistants to the manager of the de- 
partment, J. J. Gibson. C. E. Stephens, 
engineer of lighting, has been appoint- 
ed manager of the illuminating section 
to succeed Mr. Pace. C. Streamer, for- 
merly head of the order division, suc- 
ceeds Mr. Schluederberg as manager 0! 
the switchboard section, and A. 
Joseph is appointed head of the order 
section to succeed Mr. Streamer. M. ©. 
Morrow, formerly of the Philadelphia 
office, is appointed manager of the ap- 
pliance section, which is a combination 
of the former heating, fan motor and 
ozonizer divisions of the Supply De 
partment. M. C. Rypinski, formerly 
manager of the Detail and Supply 
-Division of the New York office, be 
comes manager of the meter section. 
The Power Department, of which 
H. Sniffin is manager, also announces 
the following section managers: 


H. Garrett, in charge of contracts; 
G. Worker, stokers, and H. D. Storef, 
auxiliaries. . 
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ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Record of Electrical Patents 
Issued by the United States Patent Office, November 2, 1915. 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


Percolating Device. T. Abt- 
meyer, assignor to Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. Com- 
prises an immersion electric heater com- 
bined with percolator pump, etc. (See cut.) 

1,158,426 and 1,158,427. Electric Switch. 
F. Barr, New York, N.‘ Y. First patent: 
Wall light switch has condition indicator 
operated by oscillating switch lever. Sec- 
ond patent: Spring-operated for lamp sock- 
ets. 

1,158,428. Pull Switch. F. Barr, Wood- 
haven, N. Y. Details of spring-operated 
lamp-socket switch. 

1,158,441. Rectifier System. D. E. Car- 
penter, assignor to Westinghouse Electric 
& Mfg. Co. Maintaining electrode has re- 
actance in series in its circuit and incan- 
descent lamp in shunt to reactance and 
maintaining arc. 

1,158,451. Electrical Hot-Plate. R. W. 
Davenport, assignor to Detroit Stove Works, 
Detroit, Mich. For stove top. 

1,158,463. Method of Assembling Core 
Structures for Dynamo-Electric Machines. 
G. M. Eaton, assignor to Westinghouse 
Electric & Mfg. Co. Sides of notches in 
laminae are caused to firmly grip securing 
key. 

1,158,473. Electric Animal-Prod. W. B. 
Floyd, assignor of one-half to H. C. Herms- 
meyer, Fort Worth, Tex. Has contacts 
at one end for pressing against animal 
and batte and induction coil mounted in 
handle. 


1,158,474 
tion. C. L 


1,158,421. 


System of Current Rectifica- 
G. Fortesque, assignor to West- 
inghouse Electric & Mfg. Co. Arrangement 
of transformers and mercury rectifiers in 
connection with a two-phase circuit. 

1,158,475. Self-Serving Table and Heater. 
W. J. Fe San Diego, Cal. Revolvuble 
electrically heated disks. 

1,158,486. Electrically Heated Boiler. W. 
8S. Hadaway, Jr., and E. E. Rose, assignors 
to West ouse Electric & Mfg. Co. Pro- 
tective ! nting of resistance heating units 
extendir rough liquid tank. 

1,158,487. Resistance Element. W. S. 
Hadaw: ir., assignor to Westinghouse 
Electric & Mfg. Co. Integral resistance 
unit for flatiron has zig-zag conductor ar- 
ranged to intensify heating effect at iron 
point. 

1,158,488. Electrical Apparatus. W. S. 
Hadawa Jr., and E. E. Rose, assignors 
to West house Electric & Mfg. Co. Mica- 
covered resistor inclosed in flexible insula- 
tion, all within metal armor and the whole 
pressed ether. 

1,158,491. Secondary-Battery Element. E. 
Handler, Baltimore, Md., assignor to Gen- 
eral Ir stries Co. Nonconducting, two- 
part g7 for supporting active material 
has conductors running to each material- 
holding pocket. 

1,158,492 Circuit-Interrupter. We, We 
Harris, signor to Westinghouse Electric 
& Mfg. Co Oil-switch contact mounting 
and operating devices for equalizing con- 
tact pressure. 

1,158,485. Induction Motor. R. E. Hell- 

mund, signor to Westinghouse Electric 
& Mfg Structure of stator with core 
having staggered groups of plates. 
_ 1,158,502. Automobile Clock. R. S. James, 
Seattle, Wash. Alarm clock having an 
alarm circuit also controlled by manual 
switch . 

1,158,511. Polyphase Synchronous Motor. 
B. G. Lamme, assignor to Westinghouse 
Electric & Mfg. (. Distributed field wind- 
ing With resistance connections for start- 
ing, and short-circuiting and exciting con- 
nections for running. 

1,158,512, Two-Speed Induction-Motor 
Winding. B. G. Lamme, assignor to West- 
inghouse Electric & Mfg. Co. Arrange- 
ment end connections of windings of 
different pitch. 

1,158,516. Electrode for Arc Lamps. G. 
M. Little, and B. J. Gudge, assignors to 
Westinghouse Electric & Mfg. Co. Manner 
of securing metallic end extension to rod 
of refractory material. 


44,4 198-532. Commutator-Turning Tool. J. 
Moles, assignor to The Eureka Co., North 
past, Pa. For turning the interior sur- 
aces of assembled commutation bars. 

, 1,158,534. Switch Box. T. E. Murray, 
New York, N. Y. Has sliding block of in- 


center | 


sulation carrying movable contacts with 
spring tending to open and extension to 
outside of casing adapted to be sealed or 
locked in closed position. 

1,158,535. Cutout Switch. T. E. Murray. 
Fuse forming switch element movable with 
hinged casing cover is removable. 

1,158,537. Cash-Register. W. H. Muzzy, 
assignor to National Cash Register Co., 
Dayton, O. Electric motor completing 
movement of coin-actuated levers and op- 
erating check-delivering levers, is con- 
trolled by coin-actuated movement of for- 
mer levers. 

1,158,539. Electric Immersion Heater. H. 
A. Newcomb, assignor to Westinghouse 
Electric & Mfg. Co. Buoyant arrangement 
closes circuit on immersion and opens on 
removal. 

1,158,543. Electric Drill. R. A. Norling, 
assignor to Aurora Automatic Machinery 
Co., Aurora, Ill. Mounting of motor in 
casing of hand drill. 

1,158,557. Electrically Heated Implement. 
E. E. Rose, assignor to Westinghouse Elec- 
tric & Mfg. Co. Flatiron has heat-stor- 
ing, air-insulated body in which resistor is 
mounted, resistor being covered by the iron 
face of good heat-conducting material. 

1,158,565. Induction Meter. G. A. Scheef- 
fer, Indianapolis, Ind, Arrangement of 


No. 1,158,421.—Electric Immersion-Type 


Percolator. 


pressure and series magnets in disk instru- 
ment. 

1,158,572. Electrical Resistance Device. 
A. Simon, assignor to Cutler-Hammer Mfg. 
Co., Milwaukee, Wis. Dissipation of heat 
from grids facilitated by radiating to heat- 
absorbing bodies and cooling latter. 

1,158,578. Dash and Trouble Lamp for 
Automobiles. J. C. Stearns, Worcester, 
Mass. Special structure of socket and plug. 

1,158,586. Electric Heating Apparatus. F. 
Thornton, Jr., assignor to Westinghouse 
Electric & Mfg. Co. In liquid heating de- 
vice, supply of liquid and circuit of heater 
is float-controlled. 

1,158,587. Apparatus for Printing Cine- 
matograph Films. J. E. Thornton, London, 
England. Utilizes mercury-vapor lamps. 

1,158,593. Spark Plug for Internal-Com- 
bustion Engines. W. D. Vandecar, Grand 
Rapids, Mich. Casing extends within cyl- 
inder and comprises sparking chamber be- 
tween main core and auxiliary core in inner 
end of casing, spark gaps being between 
central electrode and conductor carried by 
auxiliary core. 

1,158,597. 
Dynamo, and 
mobiles. G. R. 


Combined Engine - Starter, 

Ignition Timer for Auto- 
Wadsworth, assignor to 
Gray & Davis, Boston, Mass. Electric 
starting motor connected with dynamo, 
timer and engine shaft by over-running 
clutch so that motor may rest and engine 
drive dynamo and timer. 

1,158.598. Commutating Device for Dyna- 
mo-Electric Machines. M. Walker, as- 
signor to Westinghouse Electric & Mfg. Co. 
Manner of excitation of interpoles. 

1,158,600. Handle for Illuminating Diag- 
nostic and Surgical Instruments. | - A 
Wappler, assignor to American Cystoscope 
Makers, New York, N. Y. Comprises bat- 
tery, variable resistance and contacts for 


effecting connection with instrument carry- 
ing lamp. 

1,158,617. Ship Propulsion. H. Zoelly, 
assignor to Escher, Wyss & Co., Zurich, 
Switzerland. Has two sets of propellers 
for different speeds, one driven by tur- 
bine and other by turbo-electric motors 
with provision preventing dragging of one 
set when other is driving. 

1,158,620. Horn for Automobiles and Mo- 
torcycles. S. A. Beyland, assignor to Gar- 
ford Mfg. Co., Elyria, O. Special structure 
of device having electromagnetically oper- 
ated diaphragm. 

1,158,636. Telephone System and _ Indi- 
vidual Transmitter Therefor. C. L. Chis- 
holm, assignor to the Chisholm Trans- 
mitter & Telephone Instruments Co., 
Marysville, N. B., Canada. Portable tele- 
phone transmitter comprising microphone 
element and collapsible mouthpiece mount- 
ed in case like a watch, 

1,158,665. Electric Telegraph Apparatus. 
J. A. Elms, Somerville, Mass. Multiplex 
system. 
1,158,682. Electric Motor Time-Controller. 
Cc. I. Hall, assignor to Chicago Electric 
Meter Co., Chicago, Ill. For registering the 
maximum consumption of electricity. 

1,158,708. Electric Circuit Connector. W. 
P. Mulligan, assignor of one-half to A. 
Ross, St. Paul, Minn. Connections with 
ear-coupling heads having swinging and 
lateral movement. 

1,158,709. Variable-Rate Metering Mech- 
anism. G. H. Myrick, assignor to Chicago 
Electric Meter Co. Gear ratio is changed 
when consumption exceeds predetermined 


amount. 

1,158,714. Coupling. G. oO. Parker, 
Tampa, Fla. For connecting ends of trolley 
wires. 

1,158,723. Electric Steam and Hot-Water 
Rediator. J. D. Ross, assignor of one-half 
to C. T. Swett, Portland, Me. Mounting of 
electric heater at bottom of radiator. 

1,158,724. Electric Radiator. J, D. Ross, 
assignor to Electrical Steam Radiator Co., 
Portland, Me. Modification of above. 

1,158,729. Automatic Circuit-Maker and 
Breaker. M. Scholl, Houston, Tex. Con- 
tact made through worm and contact piece 
moved along same against spring pull as 


worm turns. 

1,158,731. Shade-Holder. E. J. Schroeder, 
Jersey City, N. J. Shade-holding petticoat 
surrounding lamp socket secured to cap by 
specially strengthened means, cap being ro- 
tatably mounted above socket. 

1,158,734. Train-Stopping Apparatus. J. 
H. Skinner and D. E. Riley, Allegan, Mich. 
Special means to protect against rear-end 
collisions in sectional-conductor block sys- 


tem. 

1,158,742. Fire-Alarm Box. N. H. Suren, 
assignor to Gamewell Fire-Alarm_ Tele- 
graph Co., New York, N. Y. Details of 
particular mechanism. ee 

1,158,749. Electrical Switch. A. A. Tirrill, 
Pittsburgh, Pa. Details of push-button wall 


switch. 

1,158,762. Ignition Apparatus for Ex- 
plosion Engines. F. B. Williams, assignor 
to Elkhart Mfg. Co., Monroe, Mich. Mag- 
neto-driving mechanism. 

1,158,768. Meter Case. F. W. Andrews, 
assignor to Westinghouse Electric & Mfg. 
Co. Structural details. 

1,158,781. Revolving Safety-Razor and 
Massage Mechanism. G. L. Bonham, West 
Hartford, Conn. Has driving motor in 
handle. 

1,158,810. Induction Coil for Telephone 
Lines. Ss. B. Kent, assignor to Western 
Electric Co., New York, N. Y. Has core 
formed in separate sections spaced by in- 
sulating material and electrically connected 
by non-magnetic pins. 

1,158,821. Railway-Signal-Recording De- 
vice. N. Lombard, Worcester, and W. E. 
Lombard, Arlington, Mass. Records opera- 
tion of signal and also passage of trains. 

1,158,824. Mechanism for Raising and 
Lowering Shutters or Curtains. E. H. Mc- 
Cloud, assignor to Kinnear Mfg. Co., Co- 
lumbus, O. A number of curtains are se- 
lectively operated from electric motor- 
driven snaft and each curtain automatically 
controls reversing of motor. 

, 158,834. Vibratory Electric Bath- 
Blanket. H. D. Parker, assignor of one- 
half to E. H. Phillips, Buffalo, N. Y. 
Layers of flexible material are stitched to- 
gether and annealed steel resistor is be- 
tween stitch rows; for connection to alter- 
nating-current circuit. 
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1,158,842. Protecting Device for Vapor 
Electric Apparatus. J. C. Pole, assignor to 
Cooper Hewitt Electric Co., Hoboken, N, J. 
For preventing passage of current in re- 
verse of desired direction in quartz lamp. 

1,158,876. Controlling Means for Ignition 
Systems. L. C. Watson, and E, F. Boyer, 
Kansas City, Mo. Adjustable driving con- 
nection for advancing or retarding movable 
timer member. 

1,158,894. Battery Well. C. A. Christof- 
ferson and W. M. McClintock, St. Paul, 
Minn. For signal cells; structure of metallic 
shell and fittings for burying in ground. 

1,158,896, Protected Electro-Service Cut- 
out. k. C. Cole, assignor to Johns-Pratt 
Co., Hartford, Conn. Terminal clips on plate 
in bottom of box are engaged by clips on 
plate on hinged cover connected by fuse 
plugs, lifting of lid opening circuit and giv- 
ing access to plugs. 

1,158,898, Electrically Operated Device. 
F. Conrad, assignor to Westinghouse Elec- 
tric & Mfg. Co. Special structure of mag- 
net for operating vibratory contact. 

1,158,899. Electric Furnace’ Intended 
Chiefly for the Manufacture of Nitrids. G. 
Coutagne, Lyon, France. Lower electrode 
is tubular carbonaceous block filled with 
coke and forming part of furnace base. 

1,158,927. Automatic Telephone System. 
W. Kaisling, assignor to Kellogg Switch- 
board & Supply Co., Chicago, Ill. Line and 
release relays for line switch initially en- 


ergized by call, provision being made for 
continuing operation of line switch to select 
idle selector, lihe relay being thereupon de- 


energized, and release relay being de-ener- 
gized on hanging up. 

1,158,928. Terminal for Mercury-Vapor 
Apparatus. F. G. Keyes, assignor to Coop- 
er Hewitt Electfic Co. Platinum tube with 
core of iron is sealed in glass thimble and 
a cap fits about thimble and tube and is 
fused to thimble, the cap, tube and core 
being welded together. 

1,158,930. Terminal Clip for Electrical 
Conductors. A. Klingner, assignor to A. R. 
Mosler & Co., Mount Vernon, N. Y. For 
securing to end of insulated conductor. 

1,158,951. Impulse-Producing Mechanism. 
H. Pfannenstiehl and A, H. Adams, as- 
signors to Western Electric Co.. For auto- 
matic telephone; contact device operated by 
finger disk is provided with governor con- 
trolling speed of operation. 

1,158,954. Electrical Indicating and Regu- 
lating Apparatus. V. G. Apple, and G. B. 
Sayre, assignors to Apple Electric Co., Day- 
ton, O. Special electromagnetic device gov- 
erning connection of dynamo with battery 
circuit. 

1,158,955, Switch. V. G. Apple and W. 8S. 
Miller, assignors to Apple Electric Co. De- 
tails of plunger-operated, snap switch. 

1,158,967. Means for Detecting the Pres- 
ence at a Distance of Icebergs, Steamships 
and Other Cold or Hot Objects. L. Belling- 
ham, Turnbridge Wells, England. Com- 
prises thermopile sensitive to _ infra-red 
wave lengths. 

1,158,971 and 1,158,972. Electric Furnace. 
P. A. Boeck, assignor to Norton Co., Wor- 
cester, Mass. First patent: open-end recep- 
tacle has resistor in grooves in sides and 
bottom. Second patent: furnace chamber of 
refractory material has heat-distributing 
and equalizing envelop comprising previ- 
ously molten alumina inclosing resistor and 
preventing overheating thereof. 

1,158,988. Electrical Musical Instrument. 
J. C. Deagan, Chicago, Ill. Bells have elec- 
tromagnetically operated hammers selec- 
tively controlled with provision for vibra- 
tory or single-stroke operation, as desired. 

1,158,991. Spring Motor. A. F. Dixon and 
B. F. Merritt, assignor to Western Elec- 
tric Co. Has electromagnet arranged to 
wind the spring. 

1,158,997. Arc-Lamp Electrode. C. Field, 
Third, assignor to National Carbon Co., 
Cleveland, O. Carbon with double fluorides 
of potassium and zirconium. 

1,159,021. Storage Battery. H. S. Haw- 
kins, A. M. Green and I, W. Gibbins, Altu- 
ras, Cal. Unit having alternate disks of 
lead oxide and porous material clamped on 
a rod. 

1,159,035. Storage-Battery Grid. W. S. 
Hutchinson, Montreal, Que., Canada. Col- 
umnar grid unit of conducting material 
carrying active material has peripheral cov- 
ering of insulation held in position by trans- 
verse bars of insulation. 

1,159,040. Electrical Distribution. N, Jo- 
leen, Chicago, Ill Maximum-demand me- 
ter system. 

1,159,046. Dynamo Suspension on Car 
Trucks. P. Kennedy, assignor to Consoli- 
dated Railway Electric Light & Equipment 
Co., New York, N. Y. Structural details. 

1,159,047, Electric Lamp. H. Kimura, 
Gunn, Wyo. Pair of lamps mounted on 
handle are adjustable with relation thereto 
and each other. 

1,159,061. Self-Starter for Internal-Com- 
bustion Engines. A. H. Midgley and C. A. 
Vandervell, Action Vale, England. Special) 








structure comprising motor-driven friction 
wheel engaxing periphery of flywheel. 
Safety Device for Elevators. O. 
. Nigh, Washington, D. C. Car-operating 
controller on one side, and cutout switch, 
which must be held to close operating cir- 
cuit, on other side of door so that operator 
must obstruct doorway to operate car. 
1,159,082. Electric Control for Delivery of 
Cc. R. Pratt, assignor to Universal 
Speed Control Co., New York, N. Y. 
ferential gearing controlled 


T. Rhodus, Chicago, 
Helical resistance having its axis bent 
into a ring, has an interior rotatable con- 
tact arm successively engaging its convo- 





Incandescent Lamp. 
assignor to General Electric Co., 
Bulb contains halogen com- 
of thallium for lessening light ob- 
scuration by deposit of tungsten on bulb. 
Dynamo-Electric Machine. 


Relates to structure 
and mounting of end members of stator. 

1,159,124. Drop Light. J. I. Steen, Bakers- 
Special structure for ceiling at- 
tachment comprising spring take-up drum 
for cord and laterally extending telescopic 
arm having cord pulley at its end for ad- 
justing lamp laterally. 

1,159,126. Plate and Film Numbering Ma- 
R. Stephenson, 
of mechanism employing 
light for printing the numbers. 
Electric Security Device. 


Relay circuit is closed by particular conjoint 
operation of step-by-step mechanism and 


1,159,154. Apparatus for the Electrolytic 
Manufacture of Alloys of Light Metals with 
Heavier Metals and the Continuous Treat- 
ment of Such Alloys for Obtaining Final 





1,159,189.— Vibrating Rectifier. 


E. A. Ashcroft, London, England. 
of electrolytic cells for the 
purpose indicated. 

1,159,157. Electric Fly-Trap. 
Bait-holding platform 
surrounded by two coils of wire of different 
potential spaced apart. 
Mixed-Pressure Turbines. J. G. Callan, as- 
signor to General Electric Co. 
range of governor for valves of turbogen- 
erator set is controlled jointly by the high- 
pressure valve mechanism and falling off of 
generator load. 

Flashlight Apparatus. 
assignor of one-half to " 
Igniting circuit of 
is closed by operation of camera- 
shutter-operating mechanism 
charge is. electromagnetically brought into 
position when mechanism is released. 
Intercommunicating Telephone 
. Deakin, assignor to McMeen 
& Miller, Chicago, Ill. Pair of talking wires 
have a guard wire associated with them 
through which busy test and ringing cir- 
cuits are alternately made. 

1,159,189. Vibrating Rectifier. J. T. Demp- 
ster, assignor to General Electric Co. 
tromagnetic vibrator operated by alternating 
current delivers the alternations as uni- 
directional impulses. 

1,159,205. Protective Device. 
assignor to General 
ning-arrester horn gap has ground connec- 
tion through mass of carborundum gran- 
ules of critical breakdown voltage. 
Attachment-Plug Receptacle. 
assignor to Arrow Elec- 


G. A. Gauthier, 
Has rotary shut- 


tric Co., Hartford, Conn. 


ter with apertures normally out of register 
with receiving terminals but which may be 
moved into registry to admit plug contacts. 

1,159,209. Method of and Apparatus for 
Producing = at 


impulses or Oscilla- 


Goddard, Worcester, Mass. Ga. 





Circuit is connected to heated Ww 

thode in rarefied atmosphere and ree iat 
beam of electrons is defiected alternatele 
on number of anodes connected with ey 
circuit, the currents inducing oscillations 
in another circuit. - . tons 

1,159,224. Dynamo-Electric Machine T 
Hoock, assignor to Westinghouse Electric - 
Mfg. Co. Arrangement of air chamb & 
and fan for ventilation. ate 

1,159,226. Transformer. S. E. Johann 
sen, assignor to General Electric (Co. Pe. 
mary and secondary coils arrangeq ae 
within the other have interposed magnetic 
shunt of iron ribbon wound transversely te 
leakage flux and having one end connected 
to core. 

1,159,228. Electrical Winding. E. Keide| 
and F. Sieber, assignors to General Elec. 
tric Co. Arrangement of windings on three- 
legged, three-phase transformer. 

1,159,274. Vehicle Lamp. A. M. Roland, 
San Francisco, Cal. Arrangement of re- 
flectors and lenses. 

1,159,278. Artificial Electric Minnow. A 
Sampey, Springfield, Mo. tlead and taij 
portions joined by rigid strips separating 
transparent strips through which light 
shines from interior lamp bulb. 

1,159,294, Electric Safety Device. T. J. 
Tobin, assignor to Bryant Electric (Qo, 
Bridgeport, Conn. Fuse receptacle and piug 
proportioned according to rating to pre- 
vent attachment of fuse of improper ¢a- 
pacity. 

1,159,296. Printing-Camera. J. Trimbach, 
Rye, N. Y. Unitary portable structure hag 
electric light carried on collapsible support 
which is extended in printing. 

1,159,306. illuminating Apparatus. F. H. 
Weston, assignor to General Electric Co, 
Lamp receptacle adapted to be attached to 
line wires has provision for detachably ge- 
curing a shade thereto. 

1,159,307. Electrical-Discharge Device, 
W. C. White, assignor to General Llectric 
Co. Device for detecting high-frequency 
oscillations. 

1,159,312. Electric Automobile-Signal, 
F. A. Wright, Scranton, Pa., assignor of 
one-half to W. J. Brong. Illuminated di- 
rection-indicator has pointer electromag- 
netically controlled. 

1,159,315. Induction System of Train Con- 
trol. G. P. Finnigan, Wilton-on-James, 
Va. Signal and speed control controlled by 
flux change in magnetic circuit on car, on 
passing magnetic mass in track. 

1,159,335. Seal for Vacuum Apparatus. 
F. G. Keyes, assignor to A. A. Noyes, Bos- 
ton, Mass. In vapor electric apparatus bar- 
rier of yielding material is interposed be- 
tween the fluid and a seal comprising a 
metal tube sealed in the vitreous envelope, 
to prevent injury of the metal tube. 


Patents Expired. 


The following United States electrical 
patents expired on November 8, 1‘lo: 

613,663. Connector. F. E. Case, 
Schenectady, N. Y. 

613,669. Brush- Holder. A. E. Doman, 
Elbridge, N. Y. 

613,688. Electric Switch. F. A. L. Roche, 
New York, N. Y. 

613,705. Electric Timing Race Apparatus, 
J. I. McDonald, St. Joseph, Mo. 

613,708. Electric Railway. J. F. Me- 
Laughlin, Philadelphia, Pa. 2 

613,735. Electric-Circuit Controller. N. 
Tesla, New York, N. Y. 

613,744. Mechanism for Holding Trolleys 
to Their Wires. W. R. Weaver, Covington, 


y. 

613,778. Indicator Signal. P. Rabbidge, 
Syndey, N. S. W., Australia. 

613,794. Electric Railway. W. M. Brown, 
Johnstown, Pa. 

613,809. Method of and Apparatus for 
Controlling Mechanism of Moving Vessels 
or Vehicles. N. Tesla, New York, N. Y. 

613,853. Electric Regulator. W. H. Chap- 
man, Portland, Me. ; 

613,864. Phosphorescent Electric Lighting. 
D. M. Moore, Newark, N. J. ‘ 

613,869. Controlling Device for Electric 
Motors. F. J. Russell, New York, N. Y. 

613,875. Marine Governor. J. T. Austit, 
Detroit, Mich. . 

613,880 to 613,882. Generating and Dis- 
tributing Electric Energy. C. M. Greet, 
Cleveland, O. 

613,894. Dynamo and Electric Motor for 
Driving Vehicles. J. V. Sherrin, Ramsgate, 
England. 

613,899. Instrument for Measuring Elec- 
tric Currents. E. C. Eldredge, Springfield, 
Mass. 

613,918. Electric Lighting System for 
Vehicles. R. N. Chamberlain and A. § 
Hubbard, Belleville, N. J. 

613,955. Flashlight Apparatus. S. D. 
Alter and L. T. Young, Philadelphia, Pa. 

614,012. Primary Battery. C. Koenié, 
Perlin, Germany. 

614,025. Brush-Holder for Dynamo 
Electric Machines. G, L. Pratt, Atlanta, 
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